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TO REACH A MINING DISTRICT IN NORTHERN MANITOBA THIS MOTOR 
TRUCK WAS THUS CARRIED BY WATER FOR FIFTY-SIX MILES. 


Barre’s Gray Granite Rightly Caneadea Dam One of Uncommon 
Famous Form 
R. G. Skerrett A. S. Taylor 


Use of Compressed Air Increasing Airplanes Help Mining in Northern 
in Metal Mining Canada 


M. H. Wright J. S. Meehan 
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HESTE: 5. Ricker 


n-837-LC 
Famous Keokuk Dam and Power Plant on the Mississippi River 


Wh at What is a million horsepower? A 
28 million horsepower would require 
is a the building of six of these tremen- 

dous hydro electric power plants. 


ae oo Sp 
Mallion s A million horsepower would meet 


every electrical requirement of a 
community of over three million 
people. And yet a million horse- 
power is not enough to balance 
the past year’s tremendous output 
of Waukesha Engines. 


Public utilities must furnish 24-hour a-day service— 
their plants run continuously. Waukesha “Ricardo 
Head” Engines are designed for the same kind of 
service. Their ratings are based on continuous oper- 
ation at moderate R. P.M. Based on these conservative 
ratings, new Waukesha Engines aggregating 1,275,582 
horsepower, went on active duty during the twelve 
months ending May 30,1928. What power do you use? 





N-853-LC INDUSTRIAL EQUIPMENT DIVISION 

WAUKESHA MOTOR COMPANY 6 
Waukesha Wisconsin ~ 
New York Tulsa Houston San Francisco 

8 W. 40th St. C. F. Camp Co. Portable Rig Co. C. A. Watts 





———— 


Exclusive Builders of Heavy Duty Gasoline Engines for Over Twenty Years : 
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“She ain’t got 
no weight a-tall”’ 


VEN the big Foreman in the Allyne-Ryan Foundry in 
Cleveland couldn’t hold this D-1 Rotor Grinder as easily 
as offering a cigar unless it actually was light in weight. 

D-1 weighs 914 pounds. Give her the gun and let her go 
and there’s not the slightest shimmy to it. The Rotor motor 
is vibrationless—and the Rotor Grinder is perfectly balanced. 

“Swings a six-inch wheel all day long and my men aren’t 
tired out at the end of the day,” says Mart, the Foreman, of 
the D-1 Grinder shown. He has more than a dozen of them 
at work on heavy castings. 


The Rotor Catalog will interest you. Write 


The Rotor Air Tool Company 
5905 Carnegie Avenue, Cleveland, Ohio 


GRINDERS ’ BUFFERS , SANDERS ’ DRILLS 


Rotor Air Tools 
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“Who ts 


that man?” 


“He seems to be mighty interested in 
that blue-print. What’s he got to do 
with it?” asked the plant manager. 


“Why, that design is his suggestion,” 
replied the chief engineer. “ He’s the Linde 
Service Engineer. We called him in be- 
cause we felt our production costs could 
be reduced. He’s designed a set of weld- 
ing jigs that will increase the hourly 
output of each welder. You can see what 
that’s going to do to our costs.” 





LINDE OXYGEN 
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MPM 


— Service Engineers are trained 
to take full advantage of the econ- 
omies of the oxy-acetylene process. 
They can show you how it can best be 
fitted to your needs. They are a part 
of Linde Process Service which is free 
to Linde customers. 


THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide (fg and Carbon Corporation 
General Offices: Carbide and Carbon Building 
30 East 42d Street, New York 
49 PLANTS + 103 WAREHOUSES 
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Speed up the job with 
Carbic light 


HEN bad weather or other causes have delayed the 

job and you are behind schedule, night work is neces- 
sary. Carbic light makes your night shift as productive as 
though working by daylight. 

The Carbic Light is portable. The popular No. 2 model 
weighs only 115 pounds fully charged. Two men can carry 
it easily. 

It’s so simple in construction you can charge it in three 
minutes to burn for twelve hours. So sturdy it will give you 
many years of service. So economical it costs but 6 cents an 
hour to operate. 

Thousands of Carbic Lights are in use on every sort of 
night construction job. For 14 years they have been helping 
contractors “‘keep up to schedule.”’ 

Your jobber can supply you. 


CARBIC LIGHT 


OXWELD ACETYLENE COMPANY 
Unit of Union Carbide and Carbon Corporation 4 


New York City UCC! Chicago 
30 East 42d Street Peoples Gas Bldg. 


San Francisco, 8th and Brannan Streets 




















Carbic is distributed by the Union 
Carbide Sales Company through 
its national chain of warehouses 
and is sold by jobbers everywhere. 





Style No. 2 








PROCESSED CARBIDE FOR 
CARBIC LIGHTS & GENERATORS 






















New 


Type HR 


Synchronous 
Motors 
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en. the load is 


hard to start— 


gr sileaage compressors, particularly after a period of 
idleness, when oil has left the bearings, and when the 
friction load is exceptionally heavy, demands more than 
ordinary turning effort—or torque. 


The Westinghouse Type HR Synchronous Motor was de- 
signed to meet just § ad conditions—to provide torques 
greater than the usual requirements for compressor appli- 
cations—by developing 50% starting torque and 40%, pull- 
in torque. When an emergency arises and compressors 
have to be started under adverse conditions this additional 
saning <operey is ready to take care of the load. More 
than that, quicker acceleration is assured and disturbances 
to the power line are correspondingly reduced. 


These motors have high efficiency over the entire operating 
range. This efficiency is practically the same from three 
quarters load to the maximum output, affording consistent 
performance at all times with lower operating costs. Con- 
sider these characteristics and specify this motor for your 
compressor. 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh Pennsylvania 


Sales Offices in All Principal Cities of 
the United Seates and Foreign Countries 


Westinghouse 


Vol XXXIII No. 1X 
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What Is The Greatest Explosives 
Value Offered Today And Why? 








HE buyer of explosives should know the answer to 

the above question. If he is to keep his costs on a level 
with his competitors’, he must keep up with new devel- 
opments in explosives that reduce the cost of blasting. 


The greatest explosives value offered today is in the 
Hercomites 2 to 7. They sometimes save as much as 30% 
compared with previous blasting costs. The reason is that 
they have the lowest cost per cartridge of any explosives 
on the market, and that they will often replace Gelatin 
Extras and Extra L. F. Dynamites of from 20% to 50% 
strength, cartridge for cartridge. The table shows the 
grade of Hercomite to replace the various strengths of 
the older types of explosives. 





HERCOMITE 2 is nearest grade to { ca rego feed 


HERCOMITE 3 is nearest grade to } on ~—— et 


HERCOMITE 4 is nearest grade to } Me —— pated 


HERCOMITE 5 is nearest grade to 30% Extra L. F. 














HERCOMITE 6 is nearest grade to 25% Extra L.F. 





HERCOMITE 7 is nearest grade to 20% Extra L. F. 











The Hercomites are among the safest commercial 
explosives known to industry. 


Write for descriptive booklet. 


HERCULES POWDER, COMPANY 
INCORPORATED) 


Sales ces:~. Allentown, Pa., Birmingham, Buffalo, Chattanooga, Chicago, Denver, 
Duluth, Hazleton, Pa., Huntington, W. Va., Joplin, Mo., Los Angeles, Louisville, 
New York City, Norristown, Pa., Pittsburg, Kan., Pittsburgh, Pottsville, Pa., 

St. Louis, Salt Lake City, San Francisco, Wilkes-Barre, Wilmington, Del. 





Hercules Powder Company, Inc. 
9382 King Street, Wilmington, Delaware 


Please send me additional information regarding the new Hercomites, No. 2 to No. 7. 


Name 





Company 











Street 
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Air Compressors, Grinders, 


Ingersoll-Rand High-Speed 
Hammer chipping and 
cleaning large steel casting. 


Below— 


I-R Portable Pneumatic 
Grinder smoothing up; a 
casting. 








Air Compressors— 
A size for every 
requirement. 
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Chippers, Sand Rammers, Hoists 






At Left— 
Ingersoll-Rand Sand Ram- 
mer at work on a large 
mold. 


Below— 


An I-R Air Motor Hoist 
handles ladles, molds, and 
castings in this foundry. 






Keeping Pace 
With Foundry Needs 


Ingersoll-Rand Company, with its modern com- 
pressors and air tools, is now more than ever in a 
position to serve the needs of the foundry. 


To meet these needs the Company offers: 


Air Compressors of the most efficient type—machines 
which supply dependable air power at the lowest cost per 
cubic foot of air delivered. There are over 1,000 types and 
sizes from which to choose. 


Pneumatic Tools to save time and labor and increase 
production. A complete line of tools is available for use in 
the pouring and cleaning rooms. 


Prompt Service on its machines from the many con- 
veniently located branch offices and service stations. 


Ingersoll-Rand Company 
11 Broadway New York City 


414A-PT 


| Ing ersoll=I 
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Minimize Compression Costs 
with G-E Direct Drive 


Eliminate belts, and you eliminate their attendant maintenance 
troubles and power losses. 


Couple motor and compressor closely together, and you save 
floor space. 


Use synchronous motors in compressor operation, and you make 
improvement of power-factor possible al] the time. 


The nearest G-E office will be glad to show you how to effect 
these economies on your compressor installations. 


otorized Power 
~fitted to every need 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES IN PRINCIPAL CITIES 
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) efor Every Purpose 
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—With Portable 


Compressors 
That Metalweld-Worthington 


Air Compressors stand up 
under terrific strains accounts 
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a Continen engine and 
equipped with electric starter. 


CONTINENTAL MOTORS CORPORATION 


INDUSTRIAL EQUIPMENT DIVISION 
Office and Factory: Muskegon, Michigan 
The Largest Exclusive Motor Manufacturer in the World 
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Nordberg-Butler Shovel serves equally well 
in large or small tunnels and drifts 


Although of compact design to permit working 
in narrow tunnels and drifts, the performance of 
the Nordberg-Butler Shovel on big jobs is sur- 
prising. Too often it is considered by some as a 
machine suitable for confined places only. The 
above illustration shows it working in a 16 x 20 
foot subway being built in Sydney, Australia: 
Here as in other instances, it is giving the same 
service as is expected in larger and more costly 
underground loading machines. 

In addition to low price, the Nordberg-Butler 


Shovel also has the advantages of greater flexi- 
bility and usefullness under varied operating con- 
ditions. While it may be placed in the small 
shovel class, it is so designed and constructed of 
properly chosen materials and correctly propor- 
tioned parts that light weight has been secured at 
no sacrifice of strength and durability. Compact- 
ness of design without excessive weight has re- 
sulted in a shovel that is extremely mobile, it 
being possible to transport it to various working 
faces without difficulty. 


Vol. XXXIII, No. IX 





If conditions are such that machine loading is at all possible, the Nord- 
berg-Butler Shovel will reduce loading costs and permit of faster opera- 
tion. Bulletin DR-6 describes this unusual machine. 


Nordberg Mfg. Co., Milwaukee, Wis. 
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Victaulic Couplings 


“For every joint on the line” 


The chief engineer of a great metropolitan water supply system, of which this 36 inch 
water main is a part, says: ‘““We have used Victaulic Couplings for both cast iron and 
steel lines in sizes 36 inch to 52 inch and have found them very satisfactory. The 
coupling is especially adapted for cases where there may be a possibility of unequal 


settlement or movement in the line.”’ 


VICTAULIC Couplings make up a line that is 

permanently leak-proof. Each coupling al- 
lows flexibility even under pressure that keeps 
the line leak-proof when the line sags or is shifted. 
Severe vibration or pressure shock does not 
affect Victaulic Couplings. 


The line is strain-free and does not buckle or 
pull apart because every Victaulic Coupling takes 
care of the contraction and expansion of the pipe 
lengths it connects. 


Victaulic Couplings save time, labor and money 


on every mile of pipe laid. Unskilled labor does 
all the work. Two minutes is the average time 
for coupling together two lengths of pipe with a 
Victaulic Coupling. Both pipe costs and pipe 
transportation charges are less when Victaulic 
Couplings are used. Victaulic Fittings make 
it easy to connect a Victaulic-Coupled line 
to any existing line. 

Victaulic Couplings are available for all sizes 
of steel, wrought iron and cast iron pipe from 34 
inch up, for all pressures from vacuum to 10 tons 
pressure per square inch. 


VICTAULIC COMPANY OF AMERICA 


26 Broadway, New York 


Distributors for Pa., Md. and W. Va. 
JOINER IRON WORKS 
Clarksburg, W. Va. 






Distributors for Minnesota, Wisconsin 
F. S. VAN BERGEN 
Minneapolis, Minn. 


Western Distributors 


SMITH SEPARATOR COMPANY CASE HARDENING SERVICE COMPANY 
Tulsa, Oklahoma 


Distributors for Illinois, Indiana 


BELL & GOSSETT 
Chicago. Il. 


Distributors for Ohio 


Cleveland, Ohio 


Distributors for New Engiand 
EASTERN SERVICE COMPANY 
Boston, Mass. 





Canadian Distributors 


D. B. McWILLIAMS 
Toronto, Canada. 






(EN 


FLEXIBLE LEAK-PROOF 


VICTAULIC 


266 U.S PAT. OFF. 


All-Purpose 
Coupling. 


‘“‘For every 
joint on the 


line”’ PIPE COUPLINGS 


FOR CRUDE OIL GAS - WATER -: SEWAGE 


For detailed information 
and list of uses and users, 
fillin and mail the coupon. 














VICTAULIC COMPANY OF AMERICA 
26 Broadway, New York 


Please send Victaulic Bulletin No. 5. 


Name. 


Address 











COMPRESSED AIR, ETC. 
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Ms Class “WS” Calyx Drill 

















Wire Saw Cuts 


250 to 350 Square Feet of Slate in 9 Hours epee re 
removed by the ‘*WS” 
Calyx Drill. This core 


The smooth, abrasive action of the Wire Saw elimi- we gh on ES eval ee 





nates the fracturing and the losses incidental to channel- cuts. 
ing methods. Lower: View showing 
The Class “WS” Calyx Drill has made the Wire Saw tension pole in the 
Calyx drill hole and also 
a success by i insuring large-diameter holes for the tension the pulleys which guide 
poles and wire pulleys. the wire. 


Everybody interested in quarrying dimension stone, 
amma Such as slate, limestone, marble, travertine, or soapstone, 
ames should send for information and a question sheet. 
—— Address our nearest Branch Office. 


i 


INGERSCLL-RAND COMPANY, 11 BROADWAY, NEW YORK 


Offices in Principal Cities the World Over 


Canadian Ingersoll-Rand Cc., Limited, 10 Phillips Square, Montreal, Quebec. 
Ingersoll-Rand Co., Ltd., 165 Queen Victoria Street, London, F. C. 4. 


Ingersoll-Rand 
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ust Particles 








Look at any sunbeam and you will SEE 
dust. Study scientific charts and you'll find 
that each cubic inch of unfiltered air con- 
tains about 100,000 particles of dust—that 
with each million cubic feet of unfiltered air 
you compress you ALSO COMPRESS 
ABOUT A HALF POUND OF GRIT AND 
ABRASIVE MATTER. 


Dirt and grit contacting with the smooth 
reciprocating parts of 
air - using 
machines 
and tools 
Ssounds 
the death R = 
warning 
to efficiency. It builds up 
destructive carbon deposits. 
And it guarantees frequent 
overhauling. 


Protectomotor Air Filters 
remove this costly foreign 





Protectomotor 
Pipe Line Filter 


Delivers clean, dry 
air, free from dust, 
water, oil, rust and 
scale, for paint spray- 
ing compressed-air 
tools, hoists, clean- 
ing operations, agi- 
tating liquids, etc. 








PROTESTOMOTOR 


99 MoPerCent 
EFFICJENT 


ILT 





matter. This simple de- 
vice is guaranteed to de- 
liver air 99°,% CLEAN. 
It increases operating 
efficiency by cutting car- 
bon as much as 70%. It 
reduces wear on moving 
parts by as much as 85%. 
And it enables you to 





Protectomotor 


operate pneumatic 
equipment three to 
five times longer with- 
out stopping for over- 
hauling. 


ERS The fact that over 


250,000 Protectomotor Air Filters are in use 
is conclusive proof of its ability to reduce 
operating and maintenance costs of pneu- 
matic equipment. ALL the facts are con- 
tained in our new booklet. It will pay you 
to write for it. 


Staynew Filter Corporation 
103 N. Water St., 
Rochester, N. Y. 
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One of J. A. Kreis & Sons, Inc., trains of Western 12-yard dump cars under the shovel. The shovel has a 2}-yard dip- 
per that will pass large pieces of rock. They do not spare the cars on this job and the cars take it and have taken it 
for the last 12 years. 


Where You Find a Tough Job 
There You Find Westerns 


a s Strength and ability to stand hard usage 
a IARRES BSG M. 50 have made the Western 12-yard cars famous. 
a nae On nearly every job of consequence, from the 
\ ,@e =. ) eo cea . building of the Panama Canal until the pres- 
lo ent time, Westerns have played their part. 
It is no idle boast that Westerns are found 
on the toughest jobs. They are of sound de- 
sign and built of the best material by skilled 
car builders. They are made to stand the 
hardest work of the construction field. 





One of the 90 12-yard Western cars J. A. Kreis & 
Sons, Inc., are using on their two-million-cubic- 
yard contract on the Missouri Pacific. 


Western Wheeled Scraper Company 


Aurora, Illinois 


DUMP CARS AND GRADING EQUIPMENT 


September, 1928 
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TEVENS & WOOD, INCORPORATED, as 

Engineers and Constructors for the 
American Gas and Electric Co., and the 
United Gas & Improvement Co., in con- 
nection with the design and construc- 
tion of the Deepwater Power Plant, 
Deepwater Point, N. J., have awarded 
the Ingersoll-Rand Company the contract 
for the Boiler Feed Pump equipment for 
this Station. 


The equipment consists of six No. 6 
Five-Stage Cameron “HT” Pumps, opera- 
ting at 3450 RPM., and generating a total 
pressure of 1600 lbs. The feed water will 
be delivered to the suction of these pumps 
at 650 lbs. pressure from No. 6 Six-Stage 
Cameron “HMT” Pumps; the capacity 
of each pair of pumps being 650,000 lbs. 
per hour. 


This is the most important feed pump 
order of any kind ever received by any 
pump manufacturer. 

INGERSOLL-RAND COMPANY 


A. S CAMERON STEAM PUMP WORKS 
11 es ay :: New York, N. Y. 


s in principal cities the world over 


Ing ersoll-Rand 
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Vacuum Oil Company 


Headquarters: 61 BROADWAY, NEW YORK 
Branches and distributing warehouses throughout the country 


You can feed oil by the pint and by the 
quart to a rock crusher with impunity— 
but not to an air compressor. 


Count the drops when you lubricate 
the cylinder of your compressor. 


The cylinder and valves require far 
less oil than is commonly supposed. 
\% of a pint of oil per 10 hours of op- 
eration is sufficient for a compressor with 
cylinder diameter as large as 18 inches. 


‘Just enough oil to run on” is a good 
rule to follow. The oil should be so rich 
in lubricating characteristics that a min- 
imum feed is sufficient. 


Every leading builder of compressors 
recommends or approves the use of Gar- 
goyle D.T.E. Oil Heavy Medium. 


This high-grade lubricant can be fed 
in very small quantities; will reduce the 
formation of carbon deposits; will lessen 
the risk of compressor troubles. 


Supplies of Gargoyle D.T.E. Oil Me- 
dium, and all other Gargoyle Lubricants 
available for quick delivery in leading 
cities. 

NOTE: On request we will send you, without 


obligation, our authoritative treatise: ‘‘Air Com- 
pressor Lubrication”. Write for your copy. 





Lubricating 
Oils 


The World’s Quality Oils 
for Plant Lubrication 
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Principal Offices 


Bowling Green Building 


No.ll Broadway 
New York. 
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AN imposing dam of much engineering 
‘interest now stands athwart Caneadea 
Creek a mile and a half above the point where 
that stream empties into the Genesee River. 
By air line, the dam is located about 60 miles 
south of Rochester, N. Y. 

The dam ties together the rocky walls of 
a narrow gorge approximately 300 feet deep. 
Above the dam the gorge widens rapidly, 
and within the resulting basin, which is a mile 
and a half in width and two miles long, it is 
possible to impound fully 1,100,000,000 cubic 
feet of water. This man-made lake has a 
superficial area of 600 acres; and draws to it 
the run-off of a watershed having an expanse 
of 60 square miles. 

* The dam was built for the Rochester Gas 
& Electric Corporation by the Caneadea 
Power Company—the actual work being 
done by the well-known firm of Gannett, 
Seelye & Fleming, Inc., of Harrisburg, Pa. The 
engineering work was done by the Rochester 
Gas & Electric Corporation under the im- 
mediate direction of Mr. E. R. Crofts, chief 
engineer. The storage basin was created to 
furnish water to the power plant: in Rochester, 
of the Rochester Gas & Electric Corporation, 
during dry periods or in the wintertime when 
the demand for hydro-electric energy reaches 
its climax. 

The dam is of the constant-angle arch type, 
invented by L. R. Jorgensen of California, and 
fepresents a notable departure in the art. 
While there are numerous dams of the same 
sort in the West, the Caneadea Dam is said 
o be the first of the kind built to date in the 
East. From side to side, the crest of the dam 
has a total length of 600 feet. The structure 
8 45 feet through at the base, and tapers 
thence to a width of 5 feet near the top. On 
the downstream side, however, the crest 
overhangs a matter of 5 feet, thus providing 
a 10-foot walkway. From the bed of the 


creek to the crest of the dam is a distance 
2513 





By A. S. TAYLOR 





(CANEADEA Dam is among 

the first —if not the first con- 
stant-angle arch type of dam 
to be built in the eastern part 
of the United States. Signifi- 
cant as it is in this particular 
still the structure is likely to 
prove of further interest to 
engineers because of the spe- 
cial steps that were taken to 
make certain of the soundness 
and stability of the under- 
lying bed rock. 

The Rochester Gas & Electric 
Corporation, for whom the 
dam was erected, was es- 
pecially insistent that the 
supporting rock should be 
amply stabilized and safe- 
guarded against insidious 
seepage. Finally, the con- 
crete mass of the dam is pro- 
tected from the harmful ac- 
tion of frost by facings of vit- 
rified paving brick. 

This dam stands today as an 
impressive example of skillful 
work rapidly done. 











of 125 feet; and the dam extends below the 
stream bed a matter of 20 feet, where it is 
tied to the ledge by a cut-off trench. 
Recognizing the importance of a solid 
foundation, free from the undermining effects 
of seepage, numerous grout holes were drilled 
in the supporting ledge upstream and down- 
stream of the cut-off trench, and into these 
holes grout was forced with compressed air 
at a pressure of 85 pounds. The grout holes 
varied in depth from 30 to 50 feet, depending 
upon the character of the rock encountered 


Caneadea Dam One of Uncommon Form 


This Structure, In Northwestern New York, Contains 66,000 
Cubic Yards of Concrete and Is Protected Against F rost 


by the drills. Before grouting, the holes were 
cleaned with compressed air. The main 
source of the air for the rock drills was an 
Ingersoll-Rand electrically driven compressor 
that was located at the top of the gorge— 
the air being led thence by piping to different 
service points, where a number of “Jack- 
hamers” were used. At various stages of 
the undertaking, I-R wood borers, chipping 
hammers, and riveters were employed; and 
air for these pneumatic tools was in part sup- 
plied by two 5x5-inch portable compressors. 

Work on the project was started in Decem- 
ber, 1926, shortly after the job was awarded 
Gannett, Seelye & Fleming, Inc.; and by the 
terms of the contract the dam was to be finished 
on December 1, 1927. This entailed speed, 
performance; and to meet the requirements 
the contractor provided a very complete con- 
struction plant. The location and the nature 
of the ground afforded but limited working 
space, and storage room was needed for equip- 
ment and for concrete materials. Accordingly, 
it was necessary to devise means whereby 
these hampering conditions could be offset. 
Therefore, it was decided to build the spillway 
first, because this part of the structure was to 
be reared on the north side of the gorge— 
the same side on which the concrete materials 
arrived, and then to use the spillway, when 
excavated, for storage space for cement, sand, 
and gravel. 

The materials were moved from storage, 
by means of a steel stiff-leg derrick equipped 
with a clamshell bucket, to a conveyor which 
carried them to the mixing plant. This was 
erected below the spillway and about 40 feet 
above the bottom of the gorge. From the 
mixing plant tracks were extended on which 
gasoline dinkeys could be run—the dinkeys 
drawing buckets, on cars, from the plant to 
guy derricks located at convenient points 
on the downstream side of the arch. These 
derricks were utilized in disposing of ex- 
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Left—Rock excavation for the south abutment where ‘‘Jackhamers’’ carried the cut down to a depth of 40 feet. 


Right—A diamond drill, in the excavation for the south abutment, sinking deep holes preparatory to grouting. 


cavated earth and rock prior to the placing 
of concrete. 

The rock removed came from a ledge of 
native shale. Before that work was begun 
it was estimated that 8,200 cubic yards of 
rock would have to be excavated; but it soon 
became apparent that much more rock would 
have to be cleared away. As the contractor 
has explained it: “Our final rock quantities 
were 47,000 cubic yards; and we realized that 
it would be needful to put on a night shift 
in order to provide for the removal of this 
rock to get our concrete operation started. 
This we did and ran the night shift con- 
tinuously until the rock excavation was com- 
pleted. In the meantime, we concentrated on 
the bottom sections of the dam, and began 
placing concrete in June. The nature of the 
rock, which was very seamy and in horizontal 
layers, made it necessary for the entire up- 
and downstream faces of the dam and abut- 
ments to be line drilled; and a great deal of 
care had to be exercised in shooting to pre- 
vent the rock from breaking back beyond 
this line.”’ 

All sand and gravel for concrete was ob- 
tained about a quarter of a mile away from 


the top of the north bank of the gorge. It 
was washed and then hauled by train to the 
lip of the gorge, whence it was delivered by 
chute to storage piles in the spillway. Cement 
was transported from the station at Caneadea; 
and a road was built down the side of the 
gorge to the spillway level so that trucks could 
carry the cement to a point where it could 
be picked up and moved by a system of gravity 
conveyors to the different mixers. The storage 
shed was placed on the same level as that 
occupied by the mixing plant. This consisted 
of two 1-cubic-yard Smith mixers, which 
were fed by the inundation system from Blaw- 
Knox storage bins. Every precaution was 
taken to insure a uniform concrete of high 
strength, because higher stresses have to be 
provided against in a dam of the constant- 
angle arch type than in one of the more com- 
mon gravity type. The concrete was dumped 
from buckets—chuting was not permitted. 
The contractor was able to place as much as 
800 cubic yards of concrete daily in the course 
of two 10-hour shifts. 

Owing to the unexpected quantity of rock 
that had to be excavated at the dam site, 
as well as other things that slowed up the 





expected rate of advance, a_ considera) 
measure of the concreting had to be done aft 
winter had set in. In consequence, the cx 
tractor put on the same level as that of th 
mixing plant a battery of four boilers havin 
a combined capacity of 500 hp. These boil 
furnished not only steam for protecting a 
cleaning the concrete but also hot water {i 
the mixing plant and other purposes. 1h 
daily yardage was cut down towards the e 
of the job because the contractor was allow 
to pour only 5-foot lifts; and as the top of th 


dam was neared, where the sections are thi 


yardage was reduced and daily progre 
correspondingly retarded. 


In spite of circumstances, and the necessif 


of doing much of this work during the wints 
time, the last of the 66,000 cubic yards 
concrete entering into the dam structure w 
poured on February 4, 1928. Following th 
completion of this part of the task, the om 
tractor took in hand the building of the gat 
house and the pointing of the brickwork « 
the downstream face of the dam. This brig 


us to a phase of the subject that is especially 


interesting. 
The chief engineer of the Rochester Gas 

































Left—The rock excavation which was made on the south side of the gorge with BCR-430 ‘‘Jackhamers’’. 





Right—‘‘Jack- 
hamers’’ drilling in the first section of the cofferdam prior to excavating for the dam foundation. 
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1—~‘Jackhamers”’ excavating rock for the north abutment. 2—Looking downstream in the gorge, with penstock pipes in fore- 
ground ready to be skidded into position. 3—Looking downstream at the plant and north bank, with the gate structure 
in foreground. 4—Gate structure on upstream face of dam, showing caterpillar gates and trash rack. 5—Starting 
to excavate the rock after unwatcring the second section. 
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Electric Corporation—Mr. 
Crofts—is fully alive to the 
seasonal conditions -of the 
climate in northern New York 
where fairly high tempera- 
tures are frequent during the 
summer months and very 
cold weather is experienced at 
times in the winter. There- 
fore, he has adopted measures 
calculated to take care of ex- 
pansion and _ contraction 
stresses and has resorted to a 
somewhat unusual means of 
safeguarding the _ structure 
from the disintegrating action 
of alternate freezing and thaw- 
ing of the superficial masses of 
the dam. 

The body of the dam or the 
arch section is made up of 
eleven 40-foot segments, and 
the north and the south ends 
of the arch are anchored to 
two gravity abutments, respectively 100 
feet and 80 feet in length. These abut- 
ments take the thrust of the arch and trans- 
mit it to the supporting rock walls of the 
gorge. Provision is made at the joints 
between contiguous segments for angular 
movement due to expansion and contraction, 
and these joints may be grouted or otherwise 
sealed in the future to prevent leakage. 

Above the normal ground level, on both 
sides of the dam, the front and the rear sur- 
faces of the arch sections are faced with 4- 
inch vitrified paving brick for the protection 
of the concrete from the action of frost. The 
bricks were laid up in mortar, in alternate 
header and stretcher courses. All told, the 
main body of the dam is thus faced with 550,- 
000 bricks; and the bricks were set in forms 
before the concrete was poured. After the 
forms were removed, the joints on the entire 
downstream face were pointed, giving the 
dam a very{pleasing appearance. 


eS 


Left—Downstream face of the dam viewed from the south side of the creek. The penstocks and the two blow-off pipes can be 


seen near the base of the structure. Right—As the dam appears from the north side and below the spillway gate. 





re comrommeosere acer 


Finished dam seen from the north side of the creek near 


the spillway gate. 


It is not unlikely that the upstream face 
of the dam, sooner or later, will be given a 
waterproof coating of some approved ma- 
terial. It is Mr. Crofts’ opinion that a con- 
crete structure exposed continually to hydro- 
static pressure should be safeguarded as far 
as possible from the permeating action of 
water. Be this as it may, it is highly probable 
that a dam protected from permeating water 
will stand longer with a minimum of upkeep 
than a dam that is not so shielded. In develop- 
ing the engineering features of the Caneadea 
Dam, the Rochester Gas & Electric Corpora- 
tion consulted some of the most eminent 
experts in the country who are experienced in 
hydro-electric undertakings. The project, 
in its entirety, has called for the expenditure 
of substantially $2,000,000. 

No power plant is immediately associated 
with the dam today, but provision has been 
made for the erection of a power house just 
below the dam, should that prove expedient 
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later on. To this end, the 
are in the center segment | 
the arch two penstocks, each; 
feet in diameter. Just bely 
these penstocks, which , 
visible in one of our illustr: 
tions, are two blow-off pipes 
414 feet in diameter. The oy 
trol mechanisms for these oy, 
lets are located in the bri 
gatehouse surmounting {f 
dam on the upstream fay 
The spillway, at the north ey 
of the arch, has a capacity ¢ 
10,000 second-feet. The spl 
way gates are raised and lq 
ered by a motor-driven wing 
The discharges were closed jf#*° 
Februaryeof the current yee 
and the pond was full by Apr 
28, following. 
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the dam, it was necessary | The t 

build about 214 miles of stagge™™ 

highways and a little more than three mil dure , h 
of gravel roads. At the height of operation: bridge wi 
425 men were on the job; and, because of th" the ne 
somewhat isolated position of the scene Pa" ° 
activities, a fully equipped camp and asso“ heavy tri 
ate commissary department had to be mair those wo 
tained. The Caneadea Dam is not alone §" the 
fine example of modern engineering in igh Bridge, ‘ 
particular field but it is an equally impressiy wonderfu 
example of excellent workmanship. Ever bridges 
one identified with the undertaking deserve steel, for 
ambitiou 


commendation. 
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planes of the G 


cover 37,300 miles daily over 90 air route 
Almost every capital in Europe can be reache! 


from Berlin by 


erman Luft Hansa, A. G., no 


aircraft. 





The Italian Ministry for Public Works ha 
approved the construction of a canal roa 
Milan to the River Po for boats of 600 tox 
displacement and less. 
have a length of approximately 38 miles. 
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HE Monkwearmouth Bridge was started 

officially on September 24, 1793. Upon 
that occasion, as part of the stone-laying 
ceremony, a plate was deposited carrying 
4 Latin inscription, a translation of which 
appears upon this page. For more than 130 
years the bridge has served those wishing 
to transport themselves and their goods 
across the River Wear at Sunderland, 
England; and during that century and 
more it has stood as a monument to the 
times when the structure was reared and to 
the men that conceived and built it. 

The benediction pronounced at that 


‘ceremony, “Long may the vestiges en- 
Mdure’, has been fulfilled. In fact, the 


bridge would still continue to endure but 
for the need there of a wider and a stronger 
span to accommodate the present-day 


Sheavy traffic that was undreamed of when 


those worthy Fathers of Sunderland plan- 
ned the structure. The old Wearmouth 
Bridge, as it is known locally, is no less 
wonderful than are our great modern 
bridges composed of masses of structural 
steel, for it must have been one of the most 
ambitious projects, using cast iron, at- 
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Making Way 


Sturdier Structure 


By D. Y. MARSHALL 
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At that time, 


When the mad fury of French Citizens, 
Dictating acts of extreme depravity, 
Bisturbed the peare of Europe 
With Frou War, 
Roland Burdon Esg., M. Z., 
Aiming at worthier purposes, 
Hath resolved to join the steep and 
rragoy shores 
Of the River Wear, 
With au Fron Bridge. 
He happily laid the foundation 
On the 24th day of September, 
Iu the year of human salvation 1793, 
And the 33rd of the reign 
of George Che Third, 
Iu the presence of 
Henry Lampton Esy., M.Z., J. G6. AM. 
With a respectable circle of 
Brethren Of The Society 
Of Free and Accepted Masons 
And of the Magistrates and principal Gentlemen 
of the County of Burham, 
Attended by an immense ronrourse of people. 
Long may the vestiges endure 
@f a hope not found in vain. 
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tempted at that time. Its entire 236-foot 
span is constructed of that material. 

The principles upon which the Monk- 
wearmouth Bridge was built differ es- 
sentially from those used in the erection 
of other earlier cast-iron bridges, and have 
since been employed in the case of only 
two other structures of the kind. The span 
is of the arch type. It does not consist of 
long ribs or chords of metal converging 
upon a common center, but is made up 
of numerous pieces or “blocks” of cast 
iron that are similar in shape to the key- 
stone of the familiar arch. Brought to 
bear on one another, these pieces give the 
resulting arch all the rigidity of the stone 
arch. Furthermore, the use of hollow cast- 
iron segments, instead of solid blocks of 
stone, made it possible to effect a saving 
4n weight without sacrificing strength. 
The whole, as an accompanying illustra- 
tion shows, forms a magnificent arch— 
the arc of a circle having a diameter of 
444 feet—composed of six ribs, each of 
which contains 105 cast-iron segments. A 
total of 260 tons of metal was used—214 
tons of cast iron and 46 tons of malleableiron. 























Monkwearmouth Bridge built in 1793,.a striking example of the engineering skill of the period. 
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The system of bracing the chords em- 
ployed by the builders was so simple, 
record has it, that the span was assembled 
in ten days—the scaffolding being promptly 
removed upon the completion of that work. 
River traffic continued to move freely up and 
down the stream while operations were in 
progress; and in August of 1796—about 
three years after the laying of the corner 
stone, the Monkwearmouth Bridge was 
formally opened to service. Ever since that 
time it has carried a steadily increasing tide 
of traffic. 

During its long and useful life it has been 
necessary, now and then, to stiffen the struc- 
ture; and many notable engineers, including 
Robert Stephenson of railway fame, have 
been consulted in connection with this work. 
So much for the old bridge which, before its 
demolition, is assisting very materially in 
the construction of the span designed to take 
its pace. 

The contract for the new bridge, also of 
the arch type, specified that it be erected on 
the site occupied by the old structure and 
that traffic across the river at that point be 
not interrupted for periods longer than a 
few days at a time. The task set was not an 
easy one; and, after some consideration, the 
work was entrusted to Sir William Arrol & 
Company, Ltd., a firm of well-known bridge 
builders whose monumental achievements 
are lastingly marked by such notable struc- 
tures as the Tower Bridge, of London, and 
the Forth Bridge, which is perhaps the finest 
example of structural steelwork in the world. 

The problem was solved by constructing 
on top of the old bridge a massive steel 
superstructu.:, which is nothing more nor 
less than a temporary span supported by 
the existing buttresses. This superstructure 
actually weighs more than twice as much as 
the bridge beneath it; and on it are mounted 
cranes used in assembling the arch. Until 
this arch is finished its weight will be bei ie 
by the top boom or member of the surmoun: 
ing structure. 

















One of the masonry buttresses in course 
of reconstruction for the Monk- 
wearmouth Bridge. 


With the arches in position, then the old 
roadway will be widened, according to con- 
tract requirements, by building an extension 
along each side of it; and as soon as completed 
the roadway will be opened to traffic. But 
even at this stage there will be need for the 
superstructure, as the old arch is to be sup- 
ported from the bottom member of the 
temporary span during the course of its re- 
moval, section by section, so as to prevent 
its collapse. 

As might be supposed, the contractors are 
taking advantage wherever possible of the 
savings to be effected by the use of compressed- 
air equipment instead of hand labor—the 
necessary air supply being furnished by 
portable compressors installed at both ends 
of the bridge. In widening the buttresses 
on each side of the river it was necessary to 
excavate large quantities of rock, and this 
had to be done with extreme care so as not 


Hetty 
May 
| 


to weaken the stonework. Blasting was 04 
of the question. Instead, air-operated Paviy 
breakers of the CC-35 and CA-35 types y, 
employed to get out the rock, while 5gy 
pneumatic picks served to dress the gi, 
where a good face was required. 

In order to place in position the back gh 
girders, which will take the weight and jy 
thrust of the completed arch, tunnels had y 
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be driven through the buttresses, from gull 


to side. Here again CA-35 paving break 
and 58-H picks did excellent work in , 
moving the limestone in record time. La 
on, when the erection of the steelwork ; 
taken in hand, the compressors will suppl 
air for operating riveting hammers, drik 
and, possibly, for air hoists capable of hap4 
ling the parts to be assembled. 

The successful completion of this contr 
will mark the preservation, in part at ley 
of a monument to the engineering profesiz 
that was first planned and executed mo 
than a century ago when brawn and musi 
and not mechanical facilities had to bear tly 
brunt of the work. “Long may the vestig 
endure.” 
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In order to meet the demand for inform 


tion concerning the principles and the opent 


tion of Diesel engines, the Polytechnic Insj 
tute of Brooklyn will begin, on the li 
Tuesday in September, its fifth eveniy 
course on the subject. Twenty 2-hour lectug 
will be given every Tuesday at 7:30; and {g 
those who wish to train themselves for tl 
operating, building, designing, or selling q 
oil engines, the lecture course is supplement 
by classroom exercises and laboratory penoi 
Students enrolling for this work will me 
every Monday, alternating each week } 
tween the laboratory and the _ classroo 
Since its inception, in 1923, some 400 men 
superintendents and operators of oil engine 
steam-engine operators, oil chemists ail 
salesmen, railwaymen, tugboat operaton 
insurance men, and others—have taken a 
vantage of the course. 











new bridge. 








Left—Through each of the original masonry buttresses a tunnel had to be excavated to properly place the back skew girders of the 
Right—Original Monkwearmouth Bridge surmounted by the temporary structure for the accommodation 
of traffic while the new bridge is building. 
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Barre’s Gray Granite 
eans Employed to Get out Rough Blocks of Granite and 





Rightly Famous 


Then to Finish Them In the Cutting Sheds 


OR the sake of those interested in the 
| composition of the granite quarried in 
he Barre district, the following analysis, made 
by Finlay, is given: 


NG oo lead skis ere dedces 69.89 
I eee 15.08 
Iron sesquioxide.............. 1.04 
ID hs nh a's bg ne 2A Oe 1.46 
Es 24 ¢ p48 eh xed nina Ss . 66 
ES eG els 5 ran erase 2.07 
I 86 Sei eig 6 die’ 6 0b Rea 4.73 
| SE ae eae oe ae 4.29 
Water uncombined............ PS | 
Water combined.............. .23 
Phosphorus pentoxide......... Trace 

99.76 


The manner of getting out the granite from 
he quarries has varied from time to time as 
ethods and means have been developed to 
ighten labor, to speed up production, and to 
ender operations less wasteful and more 
profitable. It is well within the memory of 
persons now living how the stone used to be 


PART II 


By R. G. SKERRETT 


quarried by the aid of a hand-held steel that 
was struck by another worker swinging a 
sledge; and it was then considered a good day’s 
performance to make a drill hole 2 feet deep. 
One can readily picture the time and the toil 
involved in thus breaking away a large piece 
of granite; and it should be borne in mind that 
the purpose of the quarry operations at Barre 
is to get out dimensional stone that can after- 
wards be cut to prescribed sizes and forms to 
answer for definite services. 

A revolution in practice was heralded bv 
the appearance at Barre of the first steam- 
operated reciprocating piston drill; and Barre 
quarrymen generally were quick to appreciate 
and to adopt that type of rock-drilling machine. 
While a great step forward, still the use of 
steam in rock drills had a number of draw- 
backs; and it was not long before compressed 
air was substituted as the source of motive 
energy. Compressed air brought in its train 
sensational reductions in power cost and, at 
the same time, considerably increased. the 
daily drill footage. 


Looking into a quarry, 200 feet déep, on the property of the Wetmore & Morse Granite Company, Barre, Vt. 


When the rock was taken out by hand 
drilling, steel plugs and wedges were driven 
successively into the line of holes to split 
the block free from the ledge. With the intro- 
duction of the reciprocating rock drill a new 
procedure was resorted to—that is to say, 
the drill holes were spaced closer together and 
the intervening bridges or cores of rock were 
broken down by a “‘broach”’, a flat chisel-like 
steel, substituted for the drill steel previously 
carried by the drilling machine. In this way, 
a slot of the desired depth and length was cut 
in the rock—the method being commonly 
known as “broach channeling”. Vertical 
channels or slots were thus cut at the 
back and the two ends of a block, and its 
complete detachment from the ledge was 
accomplished by drilling a bottom line of 
holes—in the absence of a sheeting plane— 
and then splitting the block free with plugs 
and wedges. In some quarries the granite 
lies in natural layers, of different thicknesses, 
separated from one another by crevices or 
parting planes that make it easy to break 
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or to cut away one layer of stone from that 
beneath it. It is the absence of sheeting planes 
in some of the quarries in the Barre district 
that adds considerably to the difficulty and 
to the expense of getting out dimensional stone. 

The foregoing procedure—using air-oper- 
ated piston drills, prevailed in the Barre 
quarries until after the close of the World 
War. Then the quarrymen were confronted 
with the dual problem of a labor shortage and 
a drop in the value of the dollar; and it was 
evident to them that ways would have to be 
found to increase production; with diminished 
forces, in order to offset the situation. At 
that time it took three days to channel a cut 
6 feet deep and 4 feet long by drilling and 
broaching with a reciprocating rock drill 
having a piston diameter of 354 inches. 

The day was saved, so to speak, by the 





tions for the work expected of it, the X-70 
hammer drill became virtually standard in all 
the quarries in the Barre district; and as 
helpful auxiliaries there were generally adopted 
No. 25 oil furnaces for heating drill steels and 
No. 50 sharpeners for forming the bits and the 
shanks of the steels so that they would be 
fit for the work demanded of them in pene- 
trating the hard granite. Successively, the 
Ingersoll-Rand Company has brought out 
the X-71 hammer drill and the X-72 hammer 
drill—the purpose in each case being to pro- 
vide a more powerful machine than its im- 
mediate predecessor and one that could drill 
faster and accomplish more in a given period. 
The aim, of course, has been to reduce quarry 
costs by augmenting the output of market- 









Or 


The steels have lugged “Leyner’’ shay, 
For the information of those not familiar yjj 
the subject, let us point out here that | 
explosives are used in getting out dimensjop4 
stone from a granite quarry, therefore 4 
work of freeing the blocks depends upon qj 
skillful handling of the rock drill so that 
detached mass will not be fractured or othy 
wise injured in the process. 

The blocks of stone are lifted from q 
quarry pit by derricks so placed that they¢ 
reach any part of the floor of the associa) 
quarry. Some of these derricks have my 
110 feet high, and their booms are 90 fx 
long and capable of lifting single pieces J 
granite weighing as much as 60 tons. 

After the granite blocks are landed at jy 
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Left—An F-24 piston drill adapted for 
general forging and drill-steel sharpening 
in the blacksmith shop of the Wells & 
Lamson Quarry Company. Right—An 
XPV-3 compressor furnishing 1,500 cubic 
feet of air per minute to operate carving 





tools and sandblast apparatus in the plant of Jones Brothers Gesapany, Inc. 


Cirele—A No. 25 Ingersoll-Rand oll furnace and 


a No. 50 ‘‘Leyner’’ sharpener in the blacksmith shop of the Wells & Lamson Quarry Company. 


introduction to the Barre district five years 
ago of the Ingersoll-Rand X-70 hammer drill, 
as well as of that company’s No. 50 ‘“‘Leyner”’ 
sharpener for reconditioning steels used by 
that drill. The demonstrated performances of 
the X-70 showed conclusively that the machine 
could be employed advantageously both for 
channeling and for deep-hole drilling. A cut 
that previously it had taken a reciprocating 
drill three days to make was finished by the new 
rock drill in a single day; and the X-70 on deep- 
hole work was able to make from 100 to 120 feet 
a day. In short, the powerful hammer drill 
proved that it could be counted upon to reduce 
operating costs by largely increasing output. 

Having thoroughly established its qualifica- 


able rock; and in this endeavor the drill manu- 
facturer has been eminently successful. 

In channeling, the drills are mounted on 
quarry bars that are 54 inches in diameter; 
and channels can now be cut to a maximum 
depth of 12 feet. The drill holes are spaced 
about 314 inches between centers, leaving 
comparatively thin bridges or cores to be 
broken down subsequently when the broach 
is substituted for the drill steel. The drill 
steels are made of 114-inch hollow round steel, 
and have 4-point bits. The holes are started 
with 25-inch bits, which drop 6 inch for 
each 2 feet of penetration—the steels being 
changed every 2 feet because the bits are 
dulled by the grinding action of the granite. 


cutting yard of the quarry they are often spit 
into small rectangular pieces of prescribe! 
dimensions. This work is done by first drilin 
lines of small holes with pneumatic plug dail 
and then inserting plugs and wedges thi! 
split the stone on the desired plane, from s# 
to side, when they are hammered sufficient!) 
tight to induce fracture. In drilling thee 
holes, it has been customary heretofore if 
the operator to guide the drill with one hat! 
and to rotate the bit with a wrench held 

the other hand—rotation being necessary" 
keep the bit from wedging itself in the rod 
and jamming. Needless to say this is fatigt 
ing, and the drill runner has to stop ev! 
now; and then to rest. 
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F-24 piston drill, in making a channel in granite. 3—Close-up of an X-70 drifter with a central 
* Steel in starting holes. Broached holes at left, and holes with bridges or cores remaining shown a 


drill cutting a channel across the floor of a Barre granite quarry. 5—An F-24 piston dr 


I—‘Leyner”’ ae X-70 drifter, on a quarry bar, broaching the cores between drill holes. 2—Bro 








on a 5-inch quarry bar, cutting a channel across the edge of a bed in a Barre granite 


ching the cores, with an 
zer, used to hold the 
right. 4—Piston 
ll, mounted 
uarry. 
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Left—A stencil, cut in a composition coating, directs the particles of abrasive sand. 
earving done with the sandblast. 


To overcome the foregoing difficulty, the 
Ingersoll-Rand Company has designed plug- 
drill bits that are gaining favor in the Barre 
district. These rebound and turn themselves 
after each blow of the drill piston, thus pre- 
venting jamming and obviating the tiring 
use of the wrench. The company has also 
brought out what is known as the No. 34 
“Leyner’ sharpener; and this pneumatic 
machine is especially adapted to the forming 
of plug-drill bits. These developments make 
for marked operating economies by saving 
much time and labor. 

Some idea of how important a part com- 
pressed air plays in the Barre district can be 
gathered from the fact that a big quarry will 
produce anywhere from 350,000 to 400,000 
cubic feet of granite in the course of a year, 
and requires for this work anywhere from 40 
to 50 pneumatic drills and channelers. The 
air for this purpose is maintained at a pressure 
of from 95 to 100 pounds in the various ser- 


vice lines. Compressed air also serves to 
operate drill-steel sharpeners and oil furnaces, 
and to do a multiplicity of things in associate 
blacksmith shops where iron and steel are 
formed for many uses. At one quarry, when 
it is not working at the full capacity of the 
compressor plant, the available excess air is 
utilized to drive the hoist engines of some of 
the derricks. This obviates the expense and 
the trouble of starting fires under the individ- 
ual boilers. 

The primary function of the spectacular, 
cavernous quarries of Barre is to provide raw 
material for forming and finishing elsewhere. 
A great deal of this finishing work is done in 
local cutting sheds. There are upwards of 100 
of these plants in the Barre district, and these 
handle the rock in a variety of ways. In the 
cutting sheds, the stone may be turned into 
monolithic columns on lathes designed for 
this purpose; it may be similarly dealt with 
in producing capitals and bases; or it may be 


UO 


Right—A fine example of 


otherwise cut, sawed, shaped, surfaced, ay 
polished—if such a finish be needed. Muché 
the surfacing is done with air-operated ¢ 
other power-driven surfacing machines whid 
are equipped with one or more rotating disk 
Probably the most striking use of com 
pressed air in the cutting sheds is in ty 
adaptation of the sand blast to the carvig 
and lettering of granite. Most of us have se 
the stone craftsman at work with his male 
and tools deftly and patiently carving lette 
or developing some more or less intrici 
ornamental design—patience, care, and si 
being required at every stage. The preset! 
day procedure is a radically different one. 
First, the surface to be decorated or letter! 
is covered with a gluelike coating, about | 
inch thick, applied while hot and fluid. Whe 
this has cooled and solidified, the stuff feds 
much like crude rubber. The design to ber 
produced is delivered from the drafting roo 
on transparent paper—the design on the it 






































Left—A typical example of the sheeting planes found in some granite quarries. 
The drills are equipped with self-rotating steels, 


Right—Plug-hole drilling a large block of granite. 
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pression side being outlined with yellow 
crayon. This is transferred to the coating by 
a rubbing motion. Next, a stencil is made by 
cutting away the protecting coating with a 
sharp penknife. If a mistake is made, it is 
necessary only to refill the space with the 
gluey stuff, to retrace that particular part, 
and to start again. 

When the stencil is finished and the stone 
is bared where it is to be attacked with the 
sand blast, then the piece is removed to the 
sand-blast room and exposed to an air- 
impelled stream of silica sand—different 
grades of sand being used to produce different 
effects. In this manner, it is practicable to 
cut sharper lines and deeper channels or 
grooves than by hand—the channels or cuts 
being rectangular in cross section, thus pro- 
ducing heavier and more contrasting shadows 
than is possible with the V-shaped cuts 
usually made with hand tools. Not only that, 
but the time required is just about a third 
of that consumed when the work is done in 
the old and familiar way. Strange as it may 
seem, the resilient coating is unaffected by 
the sand—the grains rebounding from the 
yielding surface, while the hard, exposed 
granite has the appearance of having been 
subjected to the cutting edges of myriad 
infinitesimal chisels. 

Barre granite is justly famous, especially 
for monumental purposes; and there is little 
cause for wonder that this outstanding center 
of America’s granite industry should attract 
annually thousands of visitors who travel to 
view not only the stupendous quarries, from 
which the raw material is obtained, but also 
the astonishing things that are done in the 
cutting sheds, where the stone is shaped and 
decorated for many services. 





A company has been formed to mine, for 
its radium content, the pitchblende found in 
Haliburton County, Ontario. The ore in 
those deposits is said to compare favorably 
with that from the Belgian Kongo. 
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This air-driven portable timber-sawing machine has proved very effective in 
lightening labor. 


PORTABLE CROSSCUT SAW 
WITH AIR DRIVE 


N response to a demand, the Reed-Prentice 

Corporation, of Worcester, Mass., manu- 
facturer of the Wolf portable timber-sawing 
machine, recently put out a new form of this 
aid to the lumberman, the contractor, the 
maintenance-of-way man, and others that 
have to use heavy planks and timbers in their 
work. The earlier model of this crosscut saw 
was electrically driven, while the new ma- 
chine is equipped with an Ingersoll-Rand air 
motor, that is, is pneumatically operated. 
This form of drive was found desirable be- 
cause portable compressors can be taken to 
remote points where electricity may not be 
available. Moreover, electric motors are not 
practical for work around water, such as dock 
building, etc. With this exception, it is like 
the electric saw in construction and design. 

Complete, the air-driven saw weighs 95 
pounds; and with it two men can cut easily 
any kind of timber up to 24 inches in diameter. 
In fact, any work that can be performed with 
the ordinary crosscut saw can be done, and 
done far more speedily, with the Wolf saw. 
Besides, men so equipped do not have to exert 
the same muscular effort, and are therefore 
almost as fresh when knocking off as when 
they started their day’s toil. In other words, 
production is apt to be at the same rate at 














Using a caterpillar tractor to deliver oil or water to isolated steam plants in the 


Hawatiian Islands. 


To facilitate handling, a compressor has been mounted on 


the tractor—the trailer tank being filled by a vacuum, induced by the compressor 

acting in reverse, and emptied by the same machine forcing air into the tank. 

The compressor also serves to charge small air tanks on the steam engines, the 
air being employed to atomize the fuel oil burned under the boilers. 


quitting time as it was early in the morniy 
It is interesting to note that the saw withs 
drive has been used successfully under wa, 
for cutting piling. 

To insure satisfactory operation, air a 
minimum pressure of 80 pounds per squy 
inch is required. With air at 90 pounds pr 
sure, says the manufacturer, it is possible 
cut a piece of fir timber 12x12 inches squat 
in 40 seconds. Hardwoods can be say 
through almost as quickly. It is claimed th 
the new Wolf saw has effected savings amou! 
ing to as much as $40 a day. 





DETERMINING PERMEABILITY 
OF WEATHERED STONE 


doe stone producers and others concen 
with the wearing quality of this builds 
material have long contended that wh 
stone is exposed to the weather Nature pm 
vides it with a protecting skin or crust th 
discounts the erosive effect of the element 
For this reason, says the United States Burs 
of Standards, they have believed that sa 
blasting and other cleaning methods thatd 
move some of the surface of the masonry 
not desirable because they destroy this m 
tective coating and thus shorten the life: 
the stone. 


This belief has been mere conjecture; a 
in order to determine whether or not there! 
any basis for it, the Bureau of Standa# 
undertook a series of experiments. For ti 
investigation two window sills were selecttl 
one from a building 30 years old and anol 
from a structure 40 years old. Two sets! 
specimens were prepared from each samp 
one set having as one surface the weather 
face of the stone as removed and the oti 
having as one surface a face cut 4 inches be 
the weathered surface. These were tested! 
permeability, absorption, and abrasive hat 
ness. The permeability tests were made unit 
a water pressure of 100 pounds per sqv 
inch, and the absorption tests were matt 
such a way that the water was absorbed 0 
by capillary forces through one face of thes 


The results indicated that stone near 
weathered face was more absorptive, 
permeable to water, and softer than thes 
terial 4 inches below. The permeability ol! 
specimens cut at the exposed face of thes 
ple 40 years old was about twice as gret! 
the permeability of the specimens cut {1 
the interior. Hardness tests showed that! 
weathered surface was abraded about Sf 
cent faster than the unweathered stone. 
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Rock Drill Adapts Old Foundation 
For Larger Engine 


UST once so often industrial plants of one 
J sort or another are called upon to remove 
old machinery and to erect or place larger and 
more modern units, and this work not in- 
frequently necessitates more or less extensive 
modifications of existing foundations. It will 
probably interest many of our readers to 
learn how a situation of this sort was recently 
dealt with and considerable time and money 
saved through resourcefulness. Let us be 
specific. 

The Dominion Iron & Steel Company, Ltd., 
at its Sydney plant in Nova Scotia, had in- 
stalled in the blooming mill a 50x60-inch, 
twin, reversing steam engine, with two bear- 
ings and an overhead crankshaft. The engine 
was rated at 6,000 hp., and its total weight 
was 450 tons. It had outlived its period of 
usefulness and was rather light for the work 
it was expected to perform. Accordingly, it 
was replaced by a 55x60-inch, twin, reversing 
steam engine that has three bearings. This 
engine is rated at 7,250 hp., and its total 
weight is 500 tons. If at all possible it was 
desired to save the original foundation, which 
contained 1,550 cubic yards of concrete in 
which granite boulders were embedded. 

To alter the foundation so that it would 
suit the larger engine meant the drilling of 
many new foundation bolt holes, 5 inches in 
diameter, for an average depth of 18 feet. It 
was found upon investigation that some of 
these bolt holes would come very close to the 
old bolt holes—in fact, would take in about 
half the old bolt holes. Numerous suggestions 
were offered as to the best way to handle the 
situation—some persons believing that the 
work could not be done and that the founda- 
tion would have to be blasted out. It was 
finally agreed that the foundation could be 


By THE STAFF 


saved and the necessary new holes drilled, 
provided the old holes in contact with the new 
ones were first filled with cement, and a 
similar procedure followed in the case of the 
old holes that came close to but did not touch 
the new ones. A prerequisite was that the 
cement should be given ample time to set 
and to become hard. This was done. 

Next, a ‘“Leyner” drifter was mounted on 
the foundation and successfully used to drill 
2-inch holes down to the prescribed depth of 
18 feet, carrying the gage substantially the 
whole length. This meant, of course, changing 
steels often, but the work was accomplished 
satisfactorily. After each 2-inch hole was 
drilled, a paving breaker was employed to 
cut in at the bottom of the foundation for the 
purpose of making a clearance for the hand 
hole. To be exact, this was done while the 
2-inch hole was being drilled. 

Upon the completion of the 2-inch hole a 
special bit was made up. This was patterned 
after the Ingersoll-Rand radial coal cutter 
5-prong bit holder, with separate teeth, 
spaced to cut a hole 5 inches in diameter. 
On the cutting end of this bit was put an 
extension with sufficient clearance to slide in 
the 2-inch hole. This guided the 5-inch bit 
clear to the bottom, and its cruciform shape 
permitted the cuttings to fall to the bottom 
of the 2-inch hole whence they were removed. 
The whole job was done successfully; the 
holes were bored true; and the engine was 
erected without any delay incident to the 
work on the foundation. 

The old rolling-mill engine was stopped on 
August 14, 1927, at 6.30 a.m.: and the founda- 
tion was all clear and the old engine dis- 
mantled by 8.15 p.m. the same day. Opera- 
tions on the foundation were started promptly, 

















and these involved redressing the top; cement- 
ing the old holes: and drilling new holes in the 
solid foundation. The latter were put in first, 
leaving the holes that had been cemented for 
redrilling until the last. This meant 30 new 
foundation bolt holes, 5 inches in diameter 
and 18 feet deep, in addition to cutting the 
foundation out at the bottom for hand holes. 
The engine was installed and given its first 
turnover on September 14, at 2 p.m. 

Considering the weight of the engine that 
had to be handled, and the amount of work 
required on the foundation, the whole per- 
formance was an unusual one, and, withal, 
expeditiously done. An accompanying dia- 
gram illustrates the change in foundation 
holes and the number of new holes that had 
to be drilled to secure the larger and heavier 
engine. The performance showed what the 
air-driven rock drill could be counted upon 
to do in an emergency. 





In anticipation of the completion, in the 
near future, of the Welland Canal, the 
Dominion Government has chosen Prescott, 
Ont., as the eastern terminal for lake shipping. 
A total of $1,500,000 has been appropriated 
for the development of this port on the St. 
Lawrence River. 





A total of about 500,000,000 pounds of 
dangerous explosives was moved during 1927 
in the United States and in Canada without 
injury or loss of life, says the chief inspector 
of the bureau for the safe transportation of 
explosives and other dangerous articles in his 
last annual report. This is a splendid showing, 
and emphasizes the fact that reasonable pre- 
cautions in the handling of such materials are 
a guarantee against accident. 
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Compressed Air Used to Good Effect In 


Oil-Tank Cleaning System 


HE field of usefulness for compressed-air 

tools has by no means reached the satura- 
tion point. This is evident from the fact that 
air-operated tools are continually being put 
to all manner of services, in many departments 
of industry, heretofore new to them. One of 
the latest of these adaptations is that of an 
air drill utilized in connection with a patented 
device and system for cleaning oil tankers 
and tank cars. The system and the associate 
equipment were developed by Arthur B. 
Butterworth, port engineer of the Texas 
Company at Port Arthur, Tex. 

Oil tankers are usually graded in two classes: 
‘‘dirty” and “clean”. In other words, if a 
tanker is classed as dirty she carries only 
crude oil, fuel oil, or dark unrefined oils, 
while clean tankers are loaded with color- 
specification cargoes, such as gasoline, kero- 
sene, lubricating oil, etc. Usually, after a 
tanker is put in commission she transports 
refined oils for a period of approximately 
twelve years After that she is generally 
placed in the dirty class for from six to eight 
years. The reason for this is that refined oils, 
excepting lubricating oil, tend to corrode 
shell plating frames at a rapid rate, whereas 
this action is more or less retarded when crude 
and fuel oils are being carried. About 60 
per cent of the vessels in a fleet are in the re- 
fined-oil service, necessitating a change n 
their service rating at given intervals. 

A tanker of average size has a capacity 
of about 2,940,000 gallons, distributed 
in sixteen main and sixteen wing tanks. 
Besides, the piping and pumping system 
is very extensive. All modern ships of 
this description are built on the Isher- 
wood system, having a number of longi- 
tudinal frames, girders, etc., and with 
rivet heads located inside the tanks. Be- 
tween the landing edges of these rivet 
heads is held a deposit of black oil that 
is very difficult to remove. These facts 
are mentioned so as to give an idea what 
it means to get rid of a sticky, black 
substance like asphalt, for example, 
from the walls of the tanks so that they 
can carry refined oil toa port of delivery 
with a minimum of discoloration—that 
is, keep its color air- or water-white. 


Up to the present time, and for the 
past 25 years, it has been the practice 
to clean tankers by a somewhat crude 
method that varied more or less. The 
tanks were first steamed from six to ten 
hours. At the end of that time they 
were opened, washed down with a hand 
hose, and then scraped and scaled. 
Next, one of the tanks was filled with 
kerosene, or an equivalent oil, where it 
was allowed to do its work of cutting 
for from six to eight hours—the same 
kerosene being pumped in turn into each 
of the other tanks. With these opera- 


— "Fae by an air 


tions completed, the tanks were again steamed, 
washed, and scraped, only to be treated two 
more times with a bath of kerosene, followed 
by steaming, washing, and scraping. The ves- 
sel was then ready to receive the refined-oil 
cargo. As can be appreciated, the cost of 
this work was excessive. Aside from the labor 
involved, and the amount of oil wasted in 
cleaning, the time lost by the vessels, them- 
selves, had to be taken into account. 

In the case of the Butterworth system, as 
it is known, the working conditions are much 
improved. It is claimed that by its use men 
do not have to go down into the tanks for the 
purpose of cleaning them, and are therefore 
not subjected to the dangers incident thereto. 
In addition, steaming is eliminated. This is 
an important feature, as the practice of steam- 
ing has always been an open question among 
operators and classification societies. 

The new system is one of continuous flush- 
ing. The first step in the operation is to re- 
move the heavy deposit from the bottoms of 
the tanks. This bottom sediment is very 
heavy, and is attacked by flushing each tank 
with sea water for four hours. The water is 


heated to a temperature of 165° F. in one of 
the tanks; passed through the cleaning ma- 
chine; and immediately stripped from the 
tank bottom and pumped overboard, if the 
vessel be at sea, or into a slop line or barge, 
if in port. 


The second stage in the operation is x. 
complished with a good-grade cutting gj 
kerosene, or the like. This is stored in One 
of the tanks, whence it is delivered by on 
of the ship’s pumps into the cleaning machine 
Another pump drains the liquid from thy 
bottom of the tank being washed and returns 
it to the storage tank. The cutting oil js 
heated to approximately 165° F., and j 
forced into the various parts of the tank at, 
pressure of 125 pounds. It takes from foy 
to six hours to wash each tank with the oj 
The third step in the operation is substantially 
the same as the first—water being used to 
effect the cleaning. 

In service, the Butterworth machine js 
inserted in one of the openings in the top of 
the tank. The discharge from the pressure 
pump is connected to this machine—the 
cleaning liquid passing down through the 
machine, at the lower end of which are located 
two nozzles. By means of an air motor, op 


top of the machine, these nozzles are given | 


a horizontal and a perpendicular motion 
describing paths on the sides, the top, and 
the bottom of the tank. The nozzles are turned 
very slowly in order that solid streams, in- 
stead of spray, may be directed by them 
against the respective surfaces. 

Not long ago, a tank-car cleaning test with 
the Butterworth system was held at the 
Standard Oil Company refinery at Baton 
Rouge, La. Without preliminary steam- 









rill provided with 
suitable gearing. 


| ing, and without sending men down into 
the tank, an asphalt car was thoroughly 
cleaned in 314 hours. In the Texas 
Company asphalt plant, at Port Netches, 
this equipment, so it is reported, has 
been used successfully in the cleaning 
of asphalt cars, exclusively. It is said 
that the method has decreased the cost 
of this work 75 per cent. 





A new process for emulsifying asphalt 
has been developed, according to the 
Chemical Trade Journal, by the paint 
and varnish division of the E. I. duPont 
deNemours & Company, Inc. Pure as 
phalt is broken up into extremely minute 
particles in the presence of water anda 
very small percentage of an inert mit- 
eral colloid. Chromium salts are intro- 
duced at one stage in the manufacturing 
process to serve as a rust inhibitor that 
renders ferrous metal passive to corrosive 
action while the water content of the 
emulsion is drying out. 


Among the advantages claimed for 
the asphalt-chromate emulsion are: it 
retains all the valuable protective prop 
erties of pure asphalt; lends itself com 
veniently to cold application with 4 
spray gun or a brush; and the absence 
of volatile solvents makes its use in cot 
fined spaces safe. 
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Airplanes Help Mining Enterprises In 
Northern Canada 


Long Distances and Difficult Travel Offset By This 
Form of Transportation 


ATURE gave no heed to possible centers 
iNof civilization, no thought to man’s con- 
venience, when she distributed her varied 
primordial deposits of mineral wealth. As 
experience has shown, all too often her richest 
gifts of this sort are to be found in remote 
regions where they are disclosed either by 
accident or by the undaunted quest of the 
prospector. Recent developments in certain 
of the out-of-the-way parts of Canada have 
proved the persistence of this tantalizing rule. 

Red Lake, Rouyn, and The Pas—severally 
located in the provinces of Ontario, Quebec, 
and Manitoba—are names now to conjure 
with because of the actual or the possible out- 
put of the mining properties located there. 
Within a little more than a matter of months, 
one might say, the deposits—that may yet 
produce values amounting to many millions 
of dollars—were in the midst of primeval 
wildernesses known generally only to the 
trapper, the hunter, and certain of the 


aborigines. In some cases, they are right on 
the edge of the forbidding barren lands of 
Today, their remoteness has been 


Canada. 


By J. S. MEEHAN 


neutralized by means of transportation and 
by means of communication that rob distance 
and travel overland of the handicaps they 
once imposed. We are speaking of the motor- 
boat, the motor vehicle, the airplane, and the 
penetrating and pervading radio. 

To be effective, the motor car must have 
reasonably passable roads over which to 
travel; and, similarly, the motor craft or the 
canoe, with its outboard drive, must have a 
sufficient depth of water or a waterway un- 
obstructed with ice. But the airplane enjoys 
navigational advantages that make it in a 
measure indifferent to terrestrial conditions 
capable of halting the movements of either 
motor car or motor craft. Therefore, flying 
machines have played and will probably con- 
tinue to play an increasingly active part in 
serving these isolated mining regions and, in 
a sense, be the means by which they may be 
brought closer to the much more favored 
populous communities. And radio, besides 
furnishing invisible lines of communication, 
may also bring to the wilderness enjoyment 
of a diversified nature. 





Top, left—A glimpse of Red Lake from an airplane. 
Right—Where seaplanes and power-driven canoes supplant other means of transportation. 
camp of Patricia Airways. 


A little over a year ago we told something 
of what the flying boat was doing for the 
Rouyn copper-gold district; and still earlier 
we called attention to the valuable service 
then being performed by aircraft in bridging 
the gap between the Red Lake section of 
Ontario and the nearest points of supply. 
And now we find the airplane doing its bit 
in connection with Canada’s newest mining 
fields in northern Manitoba. Indeed, it 
has been stated recently in the Canadian Min- 
ing Journal that The Pas is at the present time 
the base for more aircraft than could be found 
probably in the City of Toronto. 

As a matter of fact, the airplane and the 
radio are robbing these far-away places of 
their terrors. Instances are given where 
broadcasting stations have spread news of the 
need of help in cases of illness; and, in answer, 
flying machines have sped to remote camps 
and carried the sufferers back to hospitals 
where they could receive prompt and skillful 
attention. Again, airplanes have been utilized 
to rush engineers to points of reported mineral 
discoveries so that they could make immediate 





Center—aA seaplane of the Western Canada Airways all ready to be off. 


Bottom, lieft—Red Lake 


Right—The seaplane ‘‘Lark’’ about to mount aloft from Red Lake. 
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Left—Bank at Goldpines, on the way to Red Lake. 


examinations and tie up properties under 
options before competitors could reach the 
fields. But, probably, the greatest use of flying 
craft has been in the transporting of passen- 
gers, mail, and express matter in the form of 
supplies and pieces of machinery. In short, 
airplanes of large capacity are radically alter- 
ing the problem of developing mining 
properties located in what has until lately been 
looked upon in Canada as the wilderness; and 
it is no longer essential to wait until railways 
are built and roads are opened up before 
pushing forward with the active work leading 
up to the exploitation of mineral lands. 

As recently as August, 1925, gold was dis- 
covered in the Red- Lake district by Lorne 
Howey, who had gone there with his brother 
Ray. They were inspired by a geological 
report prepared by Dr. E. L. Bruce and 
published by the Ontario Government in 
1924. Doctor Bruce considered the country 
from the viewpoint of a geologist: the Howey 
brothers, following in his footsteps, looked 
upon the district as a potential source of 
gold—and they found it. One of the stories 
told of that discovery will stand repeating. 
“Tracing up a stringer, they suddenly came 
upon a vein 8 feet wide in some places and 40 





feet in others, with gold showing all through. 
The brothers looked at each other, and tears 
stood in the eyes of both. ‘Looks like we got 
it’, said Lorne to Ray. ‘Ain’t that what we 
came for?’ promptly rejoined Ray, and he 
turned his head away and darned near cried 
out loud.” Staking out twenty-two 40-acre 
claims, they made all possible haste over the 
long route back to Kenora to record them. 

Previously, the Howeys had been associated 
with Jack Hammell, a well-known mining 
man. They carried the good news to Hammell, 
and that man of action proceeded to take 
steps at once. Although it was late in the 
autumn, and ice was likely to form and seal 
the lakes and rivers for months to come, 
Hammell was undeterred by the seasonal out- 
look. Gathering men and provisions with dis- 
patch, he was able to persuade the government 
forestry service to lend him airplanes that 
were then just ending their patrol work. Thus, 
with airplanes and canoes, Hammell got his 
men and supplies on the ground before the 
freeze-up. 

The plant now at the Howey Mine was 
taken to the property, during February and 
March of 1927, over 128 miles of snow roads; 
and on numerous occasions airplanes supple- 











Left—The Hudson Bay Company’s post at Red Lake. 








Right—Hudson, Ont., starting point on the railway for Red Lake, 


mented the slow and toilsome movements of 
sledges. Today, there is a neat and order) 
camp where three years ago all was lonelines 
and at that time 100 miles north of the nearey 
point on the Canadian National Railway 
Speaking editorially, a few months ago, about 
the work on the Howey property, the Canadian 
Mining Journal stated: ‘There is much yet 
to be done before all reserves are blocked out 
but it will be done quickly and well—at leas 
that is our impression. The equipment is firs 
class. The surface exposures of ore show gool 
width and length. The reports of surface 
sampling and bore holes show ore of goo 
grade. Now at four levels the crosscuts have 
reached ore. The management has demon 
strated its efficiency. The ore deposit has 
given many signs of being worth while. Th 
Howey Mine has arrived.” 

Thanks to the Howeys, to the initiative d 
Jack Hammell, and to the aid of Hammell: 
capable associates—Horace Young being con- 
spicuous among them, the Howey Min 
promises richly to reward those that have con 
tributed to its present state; and the acts dl 
the same men have inspired others to make 
significant and encouraging discoveries in the 
neighborhood. The Howey Mine may eventu- 





























Right—Jack Hammell’s camp at Red Lake. 
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1—Howey dining room all set for the hungry. 2—Headframe and other surface features of the Howey Mine. 3—Post Office 
arpening shop at the Howey Mine. 5—The Ingersoll-Rand 
ers and Cameron pump installed in the 


and mine-recording headquarters at Red Lake. 4—Steel-s 
com pressor that furnishes operating air at the Howey Mine. 6—Boi 
steam plant of the Howey Min 
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Left—Clearing timber on the Nor- 
tricia claims. Circle—Ungava Wilson, 
a typical Canadian prospector. 


ally prove a monument marking an 
empire of mineral wealth in a region where 
but a short while ago nothing more prom- 
ising than an age-old wilderness prevailed. 
The airplane played a prime part in bringing 
about the astonishing things already achieved 
there; and the airplane is continuing to do its 
valuable contributive work on an ever-increas- 
ing scale. 

The opinion has been expressed on numerous 
occasions that air travel will inevitably in- 
fluence greatly the future of Canada’s mining 
industry. Confirmation of this was offered 
a few weeks back by the performance of a 
monoplane capable of carrying eighteen per- 
sons or a total load of 13,000 pounds. The 
ordinary rail journey from Winnipeg to The 
Pas is a run of 22 hours’ duration. The flying 
machine made it in three hours. Reindeer 
Lake, in northern Manitoba, is about 200 
miles north of Cold Lake, and the scene of 
recent lead-zinc-copper discoveries. The big 
monoplane mentioned left The Pas eight days 
after three dog teams, with prospectors, had 
departed for Reindeer Lake. The flying 
machine reached Reindeer Lake, spent several 
hours there. and was all ready to take off for 
the return flight to The Pas when the 
dog teams and the prospectors hove in 
sight! 

In view of what has been done 
through the use of flying machines in 
opening up remote mining properties, 





Top—Stripping a vein on the Nortricia claims. 
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the following news item from the Agricul- 
tural and Industrial Progress in Canada is 
suggestive of what may soon be expected of 
airplanes in this new field of service. 
onto, Ont.—Announcement is made here of 
the formation of a company called the North- 
ern Aerial Mineral Exploration, Ltd., the 
first of its kind in Canada. 
by means of planes to considerably stimulate 
mineral development in the Dominion. 
proposed operating plan includes the estab- 
lishment of headquarter posts and bases at 
strategic points as jumping-off places. Fuel, 
oil, and spare parts will be stored at these 
bases; and by the aid of radio, in conjunction 
with airplanes, constant daily touch can be 
kept with properties in the remotest regions.” 

John E. Hammell is the president and man- 
aging director of the new company, which 
will have 1,000,000 square miles of virgin 
territory to explore. Between 200 and 300 






























Left—Site of the Nortricia, a promising prospect at Red Lake. 
of the prospecting trenches on the Howey property. 
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industr} 
example 
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Sampling rock formation in a trench on the ’ . 
Howey property. with i 
: ; } approxi 
prospectors are to be sent into this territory B about $ 
by aircraft. Seventeen machines are to be § capacit 
operated, and these will be equipped with § per mit 
skis for landing on snow and ice and with pon- 9 drive th 
toons for summer work on the northern lakes. If all 
What the airplane has done so effectively § held dr 
wT in Canada it can do to the same advantage § perforn 
Or elsewhere where distances and other physical B the eff 
conditions make access difficult, slow, and at B could v 
times well-nigh prohibitively costly. 185,000 
It is proposed W s ° . daily— 
aste wood is being converted into pulp JB places | 
for paper-making by a novel process in opera- § factors: 
The tion at the plant of the Mason Fiber Company, just he 
at Laurel, Miss. Chipped waste wood is § mining 
fed to small steel cylinders, which are so ar- The 


ranged that a valve at one end of each cyl- 

inder can be tripped instantly. In these cyl- 

inders the chips are first maintained at a 

pressure of about 200 pounds per square inch } 
for from ten to fifteen seconds. This, it is 
claimed, softens the lignins without damaging 
the cellulose fiber. The pressure is then raised 
to 1,000 pounds for from three to five seconds. 
After that the valve is tripped, releasing the 
contents which are fed into a cyclone sepa 
rator. The sudden release of pressure causes 
the chips to ‘“explode’’, resulting in a 
fairly long-fibered pulp that consists of 
cellulose incrusted with the original 
wood lignins. 
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Use of Compressed Air Increasing 
In Metal Mining 


Presentation of Some ofthe Factors Bearing Upon the 
Selection of Mine Compressor Plants 


T is conceded that compressed air is in- 
dispensable to modern metal mining, an 
industry that uses vast quantities of it. For 
example, in the State of Montana—which is 
selected only because the writer is familiar 
with it—the mines and smelters utilize 
approximately 170 compressors which cost 
about $2,000,000 to install. Their combined 
capacity is around 400,000 cubic feet of air 
per minute, and they require 70,000 hp. to 


) drive them. 


If all this air were used to operate hand- 
held drills of the ‘‘Jackhamer”’ type, it would 
perform an amount of work equivalent to 
the efforts of 185,000 hand drillers. If we 
could visualize the task involved in getting 
185,000 men into and out of mine shafts 
daily—ignoring the number of working 
places that they would need, as well as other 


| factors—then we would be able to comprehend 


just how vital and fundamental to metal 
mining is the service of compressed air. 
The following work in connection with 


Ingersoll- 





PART I 


By MORGAN H. WRIGHT 


underground mining operations is, under 
ordinary circumstances, done exclusively 
by compressed air: Drilling blast holes; 
hoisting material into raises and stopes by 
portable hoists; loading muck into cars by 
loading machines and by double-drum hoists 
and scrapers—such methods having cut 
production costs in the Lake Superior iron 
mines as much as 40 per cent; hauling by 
air locomotives; hoisting in winzes and under- 
ground shafts; pumping water from isolated 
points; and ventilating workings that cannot 
be reached by the regular ventilating sys- 
tems. Compressed air also is used for cutting 
hitches; getting out old drift and shaft tim- 
bers; boring shaft timbers for guides with 
air-driven woodboring tools; driving pins or 
spikes through guides with air hammers; 
cleaning mine motors and machinery; oper- 
ating chute gates; tamping ties for main 


~ 


Left—An air-driven ‘Little Tugger’ hoist pulling ore cans up an inclined drift in a Tri-State zinc mine. 
nd ‘‘Jackhamer’’, equipped with an auger steel, in a Wisconsin iron mine. 


haulage tracks; freeing chutes of adhering 
ore by vibrating tools and blowpipes; guniting 
stations and other rock surfaces to prevent 
air slacking, and protecting timbers in the 
same way against fire; cleaning blast holes 
with blowpipes; and dewatering mines by 
air-lift pumping. 

The proportion of compressed air used in 
surface operations varies in different districts 
and in different mines. In Butte, for instance, 
the Anaconda Copper Mining Company 
employs on the surface about 43 per cent of 
all the air compressed in its plant. About 
two-thirds of this amount has been required 
for running large hoists, which have latterly 
been replaced by electric hoists. In the Coeur 
d’Alene district of Idaho, where electric 
mine hoists are general, the more important 
mines need only about 17 per cent of their 





Right—An atr-operated 
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air supply for work on 
the surface. On the 
Minnesota iron ranges 
the proportion is about 
15 per cent, while in 
the Michigan iron and 
copper mines it is prob- 
ably around 10 per cent. 

The surface applica- 
tions of compressed air, 





which are general in 
mines throughout the 
United States are: To 


operate main hoist brakes 
and ore-bin chute gates; 
to operate drills, ham- 
mers, and air hoists in 
machine shops; to oper- 
ate forging hammers 
that have been converted 
from steam to air drive, 


small tools, riveters, 
grinders, chippers, and 
forges in blacksmith 


shops; to operate fur- 
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air-operated 
gates, etc. 
On the surface: 1 drij) 
steel sharpener; 1 gj 
furnace for heatin 
drill steels; 10 pney 
matic tools such q 
drills, grinders, iy. 
eters, borers, etc.: mis. 
cellaneous small jy 
equipment, forge bloy. 
er, bin gates, shop 
hoists, etc., subject ty 
intermittent use. 
Of the undergroun 
equipment, the 36 drilk 
will be in fairly regula 
service during each work. 
ing shift; the ten hoists 
will be operated about 
one-tenth of the time: 
and it is estimated that 
the miscellaneous equip. 
ment will consume a 
much air as one drifter 


Chute 














naces, drill-steel sharp- 
eners, and accessories in 
steel-sharpening shops; 
to drive vibrating tools for removing sticky ore 
from bins and cars; to operate boring tools and 
safety air saws in carpenter shops; to operate 
trenching tools and concrete breakers on 
pipe-line and demolition work; to operate 
air hoists, concrete conveyors, and pneumatic 
tools of different kinds on new construction; 
to clean electric motors and _ laboratory 
apparatus; to pump gasoline and dangerous 
chemicals by displacement; to operate skip 
or cage chairs at shaft collars; to shift skips 
and cages from pockets when changing skips; 
to operate air locomotives in local service; 
and to supply pure water by air-lift pumps. 
Long as this list is, it does not include applica- 
tions in milling and smelting plants, where 
the operations are largely dependent upon 
compressed air. 

It is significant to record that 10 per cent 
of the applications mentioned are new within 
the past eighteen months, and that 20 per 
cent of them were introduced within the past 
five years. It is reason- 
able to assume that this 
steady growth in the use 
of air power in and about 
mines will continue in the 
future. Accordingly, 
when installing a com- 
pressor plant, a possible 
increase in the air con- 
sumption should be kept 
in mind. That is to say, 
the compressors should 
be of adequate capacity 
to meet future as well 
as present demands. 

What constitutes ade- 
quate capacity in a given 
case, and how can it bef 
determined? To answer 
the question, let us as- 
sume that we are the 


| 
| 
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In this, blacksmith shop of a well-known mining company, i 
--drill-steel sharpeners and the steel-heating furnaces utilize compressed air. 


owners of a mine. It has been explored with 
small equipment and is now ready for develop- 
ment and ore extraction. How big a com- 
pressor plant shall we require? 

We have records of the exploratory work, 
and these give us the amount of excavating 
done per man per drill in drifting, raising, and 
sinking. A production of 10 tons per man per 
machine is expected in stoping. Our ultimate 
production is put at 300 tons of ore per day, 
and of this 50 tons will come from develop- 
ment work. We visit other mines similar in 
size to ours to obtain operating data. Then 
we call in a drill company’s sales engineer, 
and with his aid figure out that the air- 
operated equipment that will be in service at 
any one time under contemplated conditions 
will be: 


Underground: 6 drifters; 25 stopers—20 


hand-rotated and 5 self-rotating; 5 ‘‘Jack- 
hamers’’; 10 portable air hoists; miscel- 
laneous small air equipment, air pumps, 





compressors, electrically driven machines, that 


provide compressed air on a mining property in Wisconsin. 








n Idaho, the ‘‘Leyner”’ 


drill. Referring to Com. 
pressed Air Data, by 
Saunders—which is our 
best scurce of practical information on com 
pressed air—we find that, contrary to what 
might be supposed, the air needed for the drilk 
is not the sum total of their individual require. 
ments. Because all drills are not in operation 
simultaneously, approximately five-ninths of 
their maximum air consumption will suffice. 
Using this figure as a basis for our computation, 
we find that there will have to be provide 
for the drills in question about 1,200 cubic 
feet of air per minute. With an additional 
300 cubic feet to take care of hoists and mis 
cellaneous equipment, the amount of air 
required for underground use comes to 1,50) 
cubic feet per minute. 

The estimated total surface demand, taking 
into consideration the intermittent use d 
the pneumatic tools and appliances in ser 
vice, is 150 cubic feet per minute. Thus, tv 
meet present needs, our compressor plant 
should deliver 1,650 cubic feet of air per min 
ute. And to allow for a future increase it 
demand, it is advisable 


15 per cent, bringing the 
total supply up toarount 
1,800 or 1,900 cubic feet 
per minute. 

We can buy one com 
pressor that will furnish 
the air we require, but it 
is better that we instal 
two smaller machines 
whose combined capatit) 
will serve our purpos. 
“ \ir-demand”’ surveys 
metal mines reveal thal 
there is a peak load tha! 
lasts usually for from) 
to 30 minutes duringeat 
half shift. This peakap 
proximates the total cot 
pressor-plant capacity. 
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I—A “Jackhamer”’ at work in a mine on the Mesaba Range. 2—A drifter drilling a rich vein in a Montana mine. 3—An air-driven 
pacity. “Little Tugger’’ hoist loading mine cars froma slide. 4—An R-51 stopehamer in an Idaho silver-lead mine. 5—Two “‘Leyner’’ 
d X-70 drifters in the heading of a mine on the Mesaba Range. 
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At other times the demand falls to about 
two-thirds of that total, and varies from that 
on down to zero. 

If one compressor be provided, it will be 
delivering not more than 66 per cent of its 
capacity for more than 90 per cent of its run- 
ning time. This may result in an excessively 
high power bill, depending upon the type of 
mechanical control with which the compressor 
is equipped and upon the kind of prime mover 
that drives it. 

In general, the most satisfactory perform- 
ance is obtained when a machine runs con- 
tinuously at a load somewhat under but not 
below three-fourths of its maximum capacity. 
No less an authority than the late Judge 
Elbert H. Gary held that “Operating machin- 
ery at top speed and capacity invites break- 
downs, and emergency repairs eat into earn- 
ings far more than maintenance work per- 
formed at the proper time.’”’ This is sound 
engineering practice. 

In order to meet this condition, we must 
analyze the load factor of a mine compressor. 
When a mine is served by one machine, 
the load factor varies between 30 and 40 per 
cent. In other words, the compressor plant 
produces daily about 40 per cent of its capac- 
ity, although at times the load reaches 100 
per cent, while the average peak is around 
66 per cent. It therefore follows that there 
should be installed, at the mine under con- 
sideration, two compressors—one of 1,200 
cubic feet capacity and another of 600 cubic 
feet capacity—so as to be able to maintain 
a load on the plant of approximately 75 per 
cent. 

After a short trial we shall be able to fix 
the most effective schedule of compressor 
operation. In all likelihood it will be about as 
follows: Start small compressor at 8 a.m. 
Shut down small compressor at 8.45 and start 
large unit. Start small machine again at 
10:45 and run both until 11:15. Shut down 
large compressor until after the noon hour. 
At 1 o'clock stop small compressor and start 
large one. At 2:40 resume operation of small 
unit and keep both in service until 3:20. For 
the remainder of the shift run only the{small 
machine. 

Among the factors favoring the use 
of two compressors, with respective ca- 
pacities of one-third and two-thirds of the 
total air requirement, are: low power 
bill; dependability of the air supply; 
suitability for work on holidays and Sun- 
days and for operating on a reduced 
scale during periods of depression in 
metal mining. In short, with such an in- 
stallation it is possible to realize a maxi- 
mum return on the investment. 


close to the price paid for the compressor. 
Efficiency is therefore a matter of utmost 
concern. 

In making a choice between single-stage 
and 2-stage compressors, we must consider 
two mathematical factors that have a bearing 
upon efficiency. Air-operated tools, par- 
ticularly those of the displacement type— 
such as rock drills—consume additional free 
air as altitude is gained. At the usual operat- 
ing pressures, approximately 3 per cent more 
free air is consumed for each 1,000 feet of rise. 
Moreover, the capacity of a given compressor 
is reduced with increasing altitude. Single- 
stage machines lose about 144 per cent of 
their capacity for each 1,000 feet of rise. 
Two-stage units are not as seriously affected 
and can be supplied with larger low-pressure 
cylinders for altitude conditions. It is evident 
from the foregoing that only the smaller 
sizes of the single-stage type of compressor 
should be used for altitude work, and then 
only up to a certain elevation above sea level. 
Experience has proved that it is advisable to 
employ 2-stage machines at altitudes of 
5,000 feet and over if the air requirements 
are in excess of 300 cubic feet per minute. 


(To be concluded) 





HOW THE ADVERTISING 
DOLLAR IS SPENT 


4 Baers pulling value, that is, the selling 
value of advertising is a subject given 
much thought by people directly engaged in 
increasing sales through printed appeals of 
one sort or another aimed at various groups 
of readers. There is sufficient cumulative 
knowledge to prove convincingly that ‘“ad- 
vertising pays”, and that without advertising 
of some sort there are few businesses or lines 
of industrial endeavor that would continue to 
prosper merely because of their inherent 
soundness or worth. Therefore, it is vitally 
important to the well-being of these enter- 
prises that they keep the public continually 
aware of their existence and of the merits of 
the services or the commodities they have to 
sell. 


Trade Paper Space 
40.10% 





Since the compressor plant is the heart 
of the mine, without which operations 
would cease, only first-class equipment 
should be provided. Compressors are 
classed as high-grade machinery; they 
have a long and useful life; and first 
cost should not be considered as of great- 
est importance. Charges for freight and 
installation frequently represent a large 
percentage of the installed cost; and 
power bills for the first year usually come 
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The outstanding problem in this matter ¢ 
publicity is to determine how much of ty Te 
money received through sales can be spent; 
advertising to maintain or to increase ¢ 
sales record. In a paper entitled, How My, N our. 
to Spend for Publicity and How to Speng)p ‘dealing 
prepared by G. W. Morrison, publicity ma, t0 form | 
ager of the Ingersoll-Rand Company, ayif (™ of / 
read by him recently at the annual conventip that 14t1 
of the National Industrial Advertisers 4 and that 
sociation, the author presented some yey We a 
significant figures, based upon data furnish ciel €M 
by a group of 42 representative industria Compa™ 
companies. The figures showed what was dope &™N8 
by these companies in promoting sales throug ™mners 
publicity, and how much of their sales income cedure 1 
was devoted to this promotion service. following 
The reporting companies severally do a Pmove of 
annual business ranging from less the Zhe fini 
$2,000,000 to $30,000,000 and more. Thy approxin 
notable fact brought out is that the biggeg "ther st 
the business done the smaller the relative pe. “First 
centage of the sales dollar needed to keep thee 2 ™mInE 
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public advantageously informed in stim. 
lating continued or augmented sales. |) 
analysis of the information availble show 
that a fair average of the money put back int 
advertising for industry as a whole is 12 pe 


cent of the sales income. An accompanyin things m 
diagram shows graphically how the adverts a tunnel 
ing dollar is apportioned according to M:je ™ ' 
Morrison’s paper. A study of the diagrang vextilati 
in the light of this comparatively moderat incident, 
proportion of the price paid by the purchase. For 
will make it plain that the price to the buyeg "5 S 
is only slightly increased by this charge whic, W#t 4r0 
in the end, tends to promote larger production lam Spr 
on the part of the manufacturer and thus machine 
aid in lowering production costs and selling} ® high, 
prices, as well. carnage 

It may startle many people, however, ti somewh 
learn that during the current year probable Position 
$780,000,000 will be spent by industry fw drilled | 
advertising in its various forms. Stupendowg Ut inte 
as this is, still it is but a very small part of te ™USt th 
returns won by industry; and the sum give ary 


us a hint of the bigness of our industrial life 
In conclusion, Mr. Morrison tells us: “Sine 
the war, competition in practically every line 
of industry has become so keen thatthe 
cost of selling has increased to unheatl 
of heights, and there is no other prob 
lem that so many executives are study: 
ing so closely today. Everything po 
sible is being done to keep this item 
from going higher, and, if possible, 
lower it. Advertising is being call 
upon more and more to break downsalé 
resistance, to keep the trade posted 0 
what products are available, and i 
point out the outstanding features © 
all kinds of technical products; andit® 
quite probable that as publicity becom 
more and more of a science it will hat 
a real tendency to start selling costs ® 
a downward trend. Never before has® 
much thought and care been require! 
in planning advertising campaigt 
and never has advertising improved 
as it has during the past five years.” 
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Templates Used to Guide Drill Runners 


N our April issue we printed a short article 
Eine with the Boyati Tunnel, which is 
to form a part of the new water-supply sys- 
em of Athens, Greece. It will be recalled 
that native labor is employed to do the work, 
and that this force has been trained on the job. 

We are indebted to Mr. R. H. Keays— 
chief engineer for the contractor, Ulen & 
Company—for the following particulars con- 
cerning the method used to aid the drill 
runners to do their tasks correctly. The pro- 
cedure is a novel one; and we believe that the 
following explanation by Mr. Keays will 
prove of interest to many of our readers. 
The finished tunnel section has an area of 
approximately 75 square feet—that is, it is 
rather small. 

“First of all, one must differentiate between 
amining drift and a small tunnel. A mining 
drift is made as small as practicable. It is 
not driven for speed; and above everything 
ese the yardage costs, figuring direct charges 
only, must be as small as possible. Usually, 
ina tunnel which is relatively long, many 
things must be sacrificed for speed. Therefore 
a tunnel is made wider mainly to allow more 
men to work; more room for transportation, 
ventilation, and other equipment; and, 
incidentally, a wider swing on the cut holes. 

“For high speed in tunnels the use of col- 
umns is precluded because the muckers must 
wait around for the drill runners to finish up. 
lam speaking here of the case where the only 
machine work is that of the drills. If labor 
is high, and mechanical muckers and a drill 
carriage are employed, the case is altered 
somewhat. But with bars, there are two 
positions—the upper and the lower. All holes 





drilled from the top position are made with-* 


out interfering with the muckers. The drillers 
must then wait before setting-up in the lower 
position until the rest of the muck is cleaned 
out of the heading—the remainder of the 


holes being drilled from the lower position. 
This leads to a layout of drill holes in which 
most of the holes are drilled from the top 
position. 

‘Also, for speed, the round must be as long 
as possible without the necessity of reshooting 
the cut. With us, however, our practice is to 
reshoot the cut once, whereby we gain an 
additional 2 feet. The cut never comes the 
first time no matter how many holes we put 
in, or even if we use 75 per cent dynamite. 

“Also, if one expects the cut to come at all 
in hard rock one must use instantaneous 
exploders to get the benefit of the simultaneous 
explosion of all the holes. If one employs a 
double cut it means that delay exploders must 
be used on the main cut; and as they do not 
go off together the scheme is of no benefit. 

“Also, the tunnel must not be too wide, for 
then there is too much muck to handle. On 
the other hand, it must be high enough for 
proper clearance so that the muck does not 
pile up too close to the roof. 

“Another problem we have had is the break- 
ing in of a lot of green drill runners. They 
are especially poor in their sense of direction 
and, consequently, in pointing their cut 
holes. We find that unless our cut holes are 
pointed exactly so as to intersect we get very 
poor results with our shooting. 

“It was therefore necessary for us to devise 
a foolproof method of pointing the holes. 
The result was the design of a drilling tem- 
plate, shown in the accompanying drawings, 
which I believe is self-explanatory. By its 
use an amateur, novice, or even a mere tyro 
can make his cut holes hit within an inch. 
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You will note that the template is made in 
rights and lefts, and is employed on both the 
lower and upper positions of the bar. The 
drilling is symmetrical, except that some of 
the holes are omitted on the lower position of 
the bar. 

“The bar, of course, must be set up hori- 
zontally, at right angles to the tunnel, and at 
the proper height. The center line of the 
tunnel is marked on the bar. The template 
is supported by hooks on the bar and is held 
level at the proper distance from the center 
line. A light iron rod is thrust through the 
hole in the back template and its correspond- 
ing hole in the front template until it comes 
in contact with the rock. This spots the collar 
of the hole. The drill is set on the bar at the 
same position as the hole in the back template. 

“The lower bar is set parallel to the upper 
bar, but, as it may be difficult to do this, the 
use of the template on the lower bar may be 
dispensed with in a pinch. In that case, with 
the upper holes already drilled, the drill 
runner has a pretty good guide for the lower 
holes. 

“IT believe this template is way ahead of 
any other scheme for pointing holes; and of 
course a template, figured out in a similar 
manner, can be made for any layout of holes 
to be drilled from bars, columns, or a drill 
carriage.” 





A deposit of limestone, said to be 98.992 
per cent pure calcium carbonate has been 
discovered 90 miles from Hemet, Riverside 
County, Calif. Geologists have estimated that 
10,000,000 tons of the mineral are available. 
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LIGHTNING SAFETY ZONES 


T has been determined as the result of tests 

with artificial lightning on small models that 
there is always centered about a tall building 
or lightning rod a conical area of protection. 
The tests in question were conducted in the 
Pittsfield, Mass., laboratory of the General 
Electric Company. In speaking on this sub- 
ject before members of the American Institute 
of Electrical Engineers, F. W. Peek, Jr., in 
charge of the high-voltage investigations, 
said: 

The radius of this protected area extends 
from the base of the building a distance of two 
to four times the height of the building, de- 
pending upon the altitude of the storm cloud. 
The chance of another building in this pro- 
tected area being struck depends upon 
whether or not it extends above or beyond an 
imaginary line drawn from the top of the 
taller building to the edge of the protected 
area. 

These laboratory experiments were borne 
out during an electrical storm over New York 
last August, when the Pulitzer Building was 
struck. Had that building, which is approxi- 
mately 350 feet high, been 200 feet nearer 
the Woolworth Building so as to come totally 
within its protective cone, the flash would 
undoubtedly have hit the Woolworth Tower 
or some other building at a greater distance 
and outside the protected area. As it happens, 
all but 100 feet of the dome of the Pulitzer 
Building comes within the protected zone of- 
fered by the Woolworth Tower. 

The knowledge thus obtained has already 
been put to practical use in Southern Cali- 
fornia in safeguarding oil storage tanks. 
Several tall rods, so distributed as to provide 
overlapping protected areas, have been placed 
near the oil reservoirs, in this way greatly 
reducing the risk of fire through lightning 
flashes. 


ELECTRICITY FROM INDIA’S 
FALLING WATERS 


4 pees projected Pykara hydro- electric 
scheme is one of the most comprehensive 
yet conceived in connection with the develop- 
ment of India’s water-power resources. The 
plan is to make use of the falling waters of the 
Pykara River, which has a drop of 2,050 feet 
from the Nilgiri Hills to the plains below. 
The site selected for the dam is three miles 
above the falls, giving a total head of water of 
3,088 feet. This dam will have a storage 
capacity of not less than 4,000,000,000 cubic 
feet; and, to guard against droughts, other 
storage basins are to be provided. 

Initially, three generating sets, each of 
7,500-kw. capacity, are to be placed in the 
power house, which is to be built large enough 
to accommodate two more units of this size. 
Provision is also to be made for two other 
generating sets of 15,000 kw. each, which are 
to be installed as soon as the demand for 
power warrants this additional equipment. 
The current is to be transmitted by overhead 
wires to Coimbatore, Pollachi, Trichinopoli, 
and, possibly, to Madura, all in the Madras 
Presidency. 

















Splinterless glass, with a cellulose-acetate 
base, is being produced on a large scale for 
motor cars in a plant recently completed on 
the outskirts of London, England. 





It has been estimated that nearly 10 per 
cent of the nation’s annual lumber cut, or 
4,000,000,000 board feet, is used in the manu- 
facture of containers that are now generally 
discarded after they have served in shipping 
commodities. 





According to estimates made by the Ameri- 
can Motorists’ Association, the 23,127,315 
automobiles in the United States consume 
daily about 32,592,000 gallons of gasoline. 





Plans have been approved by the Montreal 
City Council for the construction of a tunnel 
under the Lachine Canal at a cost of $2,500, 
000. The proposed tunnel will consist of four 
tubes, each 20 feet in diameter and 1,000 feet 
long, which will connect the outlying districts 
of Verdun, Lasalle, and St. Gabriel with the 
heart of Montreal. All four tubes are de- 
signed for vehicular traffic—two exclusively 
for the use of street cars; and through one of 
them will pass a wide sidewalk for the con- 
venience of pedestrians. 





Each minute, 500,000 matches are consumed 
in the United States, and every one of them 
is a fire hazard! It has been determined that 
the average match burns about 30 seconds, 
and that it takes anywhere from 6 to 14 
seconds to light a cigarette, a cigar, or a pipe. 
It is in this burning remnant that the menace 
lies; and that it is a menace is proved by the 
many fires attributed each year to matches 
tossed aside carelessly. With smoking on the 
increase, it behooves us to heed this warning. 





The aluminum industry is showing con- 
siderable interest in the newly discovered 
bauxite beds in French Morocco. The de- 
posits are in the Atlas Mountains; and it is 
estimated that the top layers alone will yield 
20,000,000 tons of that mineral. Analyses 
give the ore a high aluminum content, namely, 
70 per cent. Numerous waterfalls in the 
vicinity are counted upon to furnish cheap 
power for mining operations. 





Detailed plans have been submitted to the 
Minister of the Interior of Argentina for the 
construction of a pneumatic-tube system in 
Buenos Aires. The system is to connect the 
various postal and telegraph branches with 
the central office, eliminating the present 
costly practice of retransmission. 
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Mines in Rhodesia, South Africa, a 
rapidly becoming one of the world’s leadin 
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Since 1927, when oil from coal made jx 
first appearance in the German market, th 
production of synthetic gasoline has been 
the increase. The present monthly output; 
at the rate of 10,000 tons, as compared wij 
1,200 tons at the close of last year. 
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Work has been started, it is reported in th: 
Engineer, on the development of the sulphy 
deposits of Kana Petih, Java. Estimates play 
the potential annual output at 10,000 tons, 





Plans have been filed with the United Stat. 
War Department for the construction of ; 
vehicular tunnel under the Delaware Rive 
that is to connect the southern section 
Philadelphia, Pa., with Gloucester City, N.| 
This tube will be about 6,000 feet long, an! 
will be of the same type as the Holland Tunnd 
under the Hudson. The project is estimated 
to cost about $20,000,000; and, if undertake 
as proposed, would be ready for traffic by 
1933. 
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What is said to be the largest quarry blas 











ever made in Ohio was set off not long agoaf’ MED 
the American Crushed Rock Company’ 
quarries at White Sulphur. A mass of a 
proximately 115,000 tons of limestone wa ECA 
brought down by a single blast of 48,000 pounds pry 
of explosive, which had been placed in 34 the ultir 
holes drilled anywhere from 28 to 30 feet deep of the : 
mainly i 
Statistics just made public by the Unitel significa 
States Department of Commerce place the Agricult 
1927 world consumption of rubber at 632,82] ada: ; 
long tons. It is 
operatec 
The United States is the world’s most it — 
portant user of gas as a source of heat aml amt os 
power. which h 
tory. 
Port Elizabeth, South Africa, is beim [> “The 
served by refrigerator lighters designed &§ proved | 
pecially for the transportation of fruit. G0] commur 
and Oil Power informs us that the cooling o] nurses, 
the compartments is effected by an ammomit& ceaseles, 
compressor direct connected to a 25-hp. et districts 
gine. The air is circulated through the coolitt  examini 
battery in the after end of the craft by meat'™ arrives, 
of a fan driven from the engine. The hulls0f as the ; 
these lighters, which are not self-propelled & teeth ar 
are built of steel. moves 
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Within the next three years, the Feder! & vise th 
Government will contribute $219,375,000 © & upon. ” 
wards the construction of good roads in th small, 
United States and in Hawaii. Large as ths “The 
sum is, reports the American Road Buildet § to the | 
Association, the annual contribution from t§ farther 
source constitutes less than 7 per cent of tl Canada 
amount spent in this country each year "J which | 
roadbuilding and maintenance. Pace 
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EDITORIALS 





MEDICAL SERVICE TO RURAL 
COMMUNITIES 


ECAUSE of the numerous rural com- 

munities in every expansive country and 
the ultimate effect upon the nation at large 
of the well-being of those people, engaged 
mainly in tilling the soil, we quote here three 
significant paragraphs from a recent issue of 
Agricultural and Industrial Progress in Can- 
ada; 


“It is announced that the traveling clinics, 


operated under the provincial Department | 


of Health in Northern Alberta, may be ex- 
tended to cover the entire province as the 
result of a vigorous demand for such service 
which has come from other parts of the terri- 
tory. 

“The clinics, according to report, have 
proved an enormous success in serving rural 
communities. Each clinic includes three 
nurses, two doctors, and a dentist, and is 
ceaselessly moving throughout the country 
districts. One of the nurses scouts ahead, 
examining school children, then the clinic 
arrives, One doctor performs such operations 
as the removal of tonsils and adenoids; and 
teeth are extracted and filled before the clinic 
moves on to the next district—the other 
doctor remaining behind 24 hours to super- 
vise the children who have been operated 
upon. The fees charged by the clinic are very 
small. 

“The traveling clinic is another addition 
to the medical services reaching farther and 
farther into the rural communities of Western 
Canada. Efficient medicat aid is a matter 
which has been regarded as of paramount 
portance since the days of the earliest set- 
tlement in the area, and has received a cor- 
responding amount of attention. The steady 
development of good roads has speeded this 


work up considerably, as doctors are to be 
found in practically every urban farming 
center; but various special measures for the 
establishment of hospitals in rural communi- 
ties are continually extending these facilities 
throughout the farming districts. Today, 
the dweller on the farm in Western Canada 
is as well off in this regard as is his city 
brother.”’ 

We commend what has been done in West- 
ern Canada, and urge that authorities else- 
where, confronted with a similar problem, 
be guided accordingly. 





BARRE GRANITES 


Rees gray granites are of such hues 
and textures as to make them famous at 
home and abroad because of their especial 
fitness for monumental purposes. In the 
present issue we give the concluding install- 
ment of an article that traces the industrial 
history of Barre granites and the manner in 
which at various periods this excellent rock, 
of igneous origin, has been quarried and made 
available to the consuming public. 

Two aspects of this subject are of outstand- 
ing significance. for what has happened in the 
growth of this particular department of the 
stone industry has occurred elsewhere. We 
refer to the economic gains made possible 
through the agency of improved means of 
transportation, and also to the monetary gains 
flowing directly from the uses of modern rock 
drills and operative compressed air. 


Despite nature’s bounty in creating vast 
deposits of superior granite in the region now 
known as the Barre District, that material 
was able to claim only a very restricted mar- 
ket before a steam railway provided a ready 
outlet to the country at large—supplanting 
the slow and tedious haulage by horses and 
oxen that had prevailed previously. Today, 
Barre quarries have an annual output of close 
on to 200,000 tons of marketable rough stock. 
But even with its railway facilities, the quar- 
ries of this favored section of Vermont would 
not be what they are if hand-drilling were de- 
pended upon as it was for a long time in get- 
ting out the stone. 

It is well within the memory of many still 
active in the Barre District how hand drills 
were first superseded by steam-operated drills, 
and the steam drills, in their turn, by air- 
driven rock drills. Apart from increased 
economies and efficiencies realized through 
the substitution of compressed air, compressed 
air proved a better motive medium the year 
through, and especially so in cold weather. 
The story of the evolution of the power- 
driven rock drill can be read plainly in the 
progress that has been made in quarrying 
Barre granites since that type of rock drill 
was introduced there. Barre granite has pre- 
sented its problem to the rock-drill manu- 
facturer; and, step by step, each difficulty 
incident to getting out that hard stone has 
been mastered. 

Compressed air is used in the quarries for 
various purposes other than the driving of 
rock drills because compressed-air lines are 
not subjected to the same radiation and con- 


densation losses as are steam lines of similar 
length when exposed to winter’s chill. Fur- 
thermore, compressed air has other operating 
virtues, and full use of these is taken in 
Barre’s numerous cutting sheds, in which the 
rough stone is formed, decorated, or otherwise 
finished for a multiplicity of services. In 
short, Barre is a sort of milestone that marks 
our engineering progress in various ways, be- 
sides being the center of an industry that is 
famous the world over. 





ATLANTIC LINER CARRIES 
AIRPLANE CATAPULT 


| rocrapiialpense the French liner I/e de France 
with an airplane catapult again illustrates 
how an apparatus designed primarily for a 
military service can be put to peacetime use. 
It is a matter of twofold interest to us that 
the enterprising management of the French 
steamship company should employ this means 
of getting a flying machine aloft from her 
deck, when hours away from port, because the 
airplane catapult was conceived in this 
country and compressed air was first utilized 
as the source of impulse energy. 

The air-operated catapult was devised after 
various other means were tried out in an effort 
to find a way to launch seaplanes from the 
decks of fighting craft. When perfected it 
proved to be the least cumbersome and the 
most dependable equipment for the service— 
obviating the use of long and cluttering run- 
ways. Within a distance of less than 100 feet, 
by the aid of pulleys and cables that multiply 
the motion imparted by a pneumatically 
operated piston, it was found practicable and 
safe to start and to accelerate the travel of a 
small car—on which the aircraft rested—so 
that the flying machine, at the end of that 
brief run, could be launched or projected into 
the air with sufficient speed to keep it sus- 
tained until its engines could take over the 
work of propulsion. To Capt. WASHINGTON 
IRVING CHAMBERS, U. S. N., the world is in- 
debted for this invention that has won recogni- 
tion in the fighting fleets of the world. 

The Jle de France will carry, so it is reported, 
a fast amphibian plane for ship-to-shore ser- 
vice. Primarily it will be used for transporting 
mail, but later on passengers may shorten 
their trip in this way. Assuming a speed of 
100 miles an hour, it is conceivable that the 
flying machine may be dispatched when the 
liner is 400 or 500 miles from port, thus making 
it possible to save nearly a whole day’s time 
on the ocean run. 





WHEN CORN COMES INTO 
ITS OWN 


UST when the outlook seems darkest, and 

we face the potential exhaustion of some 
essential raw material, along comes the 
scientist to cheer us up by the promise of re- 
lief from an unexpected direction. It is a well- 
known fact that millions of humankind have 
long relied upon corn for their daily bread, 
and there is ample reason to believe that more 
than a few thousand of them have found corn 
a source of stimulation, amounting at times 
to exuberance. But now we are told by an 
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eminent chemist that corn may yet produce 
a revolution in the farming industry and pro- 
vide all of us with a great many things con- 
tributive to our enjoyment, material comfort, 
and physical well-being. We speak of the 
recent pronouncement of Prof.O. R. SWEENEY, 
of the Iowa State College. The following ex- 
tract is taken from the New York Times. 

“Professor SWEENEY declared that the 
Corn Belt, as scientists see it, is a vast sponge 
for the absorption of heat units from the sun. 
These units are stored in chemical compounds 
from which experts later may extract power 
as needed and material products for a de- 
centralized industrial system, with the aboli- 
tion of high costs of distribution and conges- 
tion of population. 

“It was pointed out by Professor SWEENEY 
that there is no such sun energy trap as in the 
Corn Belt anywhere else on earth, certainly 
not where the white man can live and thrive. 
American industrialism should be located there, 
where food for men and eventually constantly 
renewed energy for man’s machines is on tap.” 

The liquid source of energy to which Pro- 
fessor SWEENEY refers is not ‘‘corn licker” or 
its near relative, alcohol, but a product called 
furfural that can be obtained from corncobs. 
That is to say, 100 pounds of this waste 
material will yield 24 pounds of iurfural, 
capable of doing the work of gasoline should 
our pools of petroleum fail us. Also from corn- 
stalks it is commercially practicable to manu- 
facture paper, rayon, wall board, synthetic 
lumber. and many other things worth while. 
Please note that the grain, itself, remains 
available as a foodstuff for man and beast, or 
for such other uses as human ingenuity has 
already found for it—some of them not now 
strictly within the law. 

The only fly in this ointment of diversified 
utilization is the absence of plants in the heart 
of the agricultural districts and within easy 
reach of an abundant supply of the cornfield 
waste. When that day comes, hundreds oi 
thousands of our rural population will find 
plenty to do near them without going to town 
for employment. Coordination of efforts along 
this line, Professor SWEENEY tells us, will 
completely change the economic outlook for 
the farmer and place him in the way of lasting 
prosperity. Incidentally, the rest of us will 
benefit by the things that will thus be avail- 
able to us at prices considerably lower than 
they can he had now. Let us hope that we 
may live to see corn come into its own pre- 
eminence as a manysided source of material 
blessings. 





Abandoned mines have been put to some 
curious uses in the past; but perhaps the 
queerest and yet most practical one that has 
ever come to our notice is that of the old 
Coniagas Mine, at Cobalt, Canada. An alert 
delicatessen dealer of Italian extraction con- 
ceived the idea of building his shop over. the 
mine shaft in such a fashion that the upcoming 
stream of cold air serves to keep his perishable 
commodities cool. In short, he has turned the 
shaft into a cold-storage system that works 
for him morning, noon, and night, without 
care and free of cost. 
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UNDER TURQUOISE SKIES, by Will H. Robinson. An 
illustrated book of 538 pages, published by The Macmillan 
Company, New York City. Price, $5.00. 
i" is probably no exaggeration to say that 

our Southwest contains more interesting 
evidences of human progress than any other 
part of the United States. Impelled by the 
urge of a kindred belief Mr. Robinson has 
essayed the task of writing a story covering 
America’s Southwest from the days of the 
ancient cliff dweller down to modern times. 
Every page of his thoroughly readable book 
bears evidence to the fact that he studied his 
subject diligently from every angle before 
beginning to write, and then wrote with en- 
thusiasm. It is an informative and a pleasure- 
giving production that pictures colorfully 
and graphically the outstanding features of 
this long trail of social evolution here on the 
American continent and within the confines 
of our own borders. 





EXCAVATING MACHINERY, by W. Barnes, M. I. Mech. E. 
An illustrated volume of 247 pages, published by Ernest 
Benn, Ltd., London. Price 42 shillings. 
| Kaxnibhelen-s, machinery in the form of 

power shovels, dragline excavators, etc., 
have become a commonplace in the engineer- 
ing and industrialJife of America. And be- 
cause we are so familiar with them we give 
little heed to the many fields in which they 
are performing Herculean tasks—relieving 
thousands and thousands of pick-and-shovel 
men for other essential work. The author 
has performed a real service in sketching the 
historical background of power shovels, and 
in describing present-day types of excavating 
machinery and the ways in which they can 
be utilized to advantage. 





__ Cams, LAyYouT AND DRAFTING, by Louis Rouillion. An 
illustrated book of 51 pages, published by the Norman 
30. Saad Publishing Company, New York City. Price, 


— play so large a part in machinery of 
many kinds thata knowledge of how to draw 
them and to lay them out is of importance 
to engineering draftsmen and others engaged 
in their production. This little book should, 
therefore, be very useful. 





STANDARDS YEARBOOK 1928. A volume of 399 pages, 
compiled by the National Bureau of Standards and pub- 
lished by the United States Government Printing Office, 
Washington, D.C. Price $1.00. 

HE activities of the National Bureau of 

Standards are so wide in their scope and 
so generally known that it is not necessary 
here to do more than record that the 1928 
edition of this valuable yearbook is filled with 
a wealth of useful information. We are living 
in a “machine age’’; and the present century 
has seen few things more significant than the 
rise of standardization as a means of pro- 


moting human progress in all our manufy. 
turing and associate endeavors. The yearbog 
will help the busy executive to make perm, 
nent and applicable to his own field of seryig 
the advances made possible through standar. 
ization. 





_. THE A B C oF FiiGut, by W. Laurence LePage, 4, 
illustrated book of 141 pages, published by John Wiley j 
Sons, Inc., New York City. Price, $1.50. 
MQ@rE and more of us are bound to becom 
interested in mechanical flight, for op 
reason or another. Therefore, that the pat 
to sound knowledge might be as straight an 
as easy as possible, the author of this book ha 
assumed the role of a qualified guide. Accor. 
ingly, he takes the reader through the entig 
theory of the flight of an airplane; and he hy 
done his utmost to explain each step in; 
manner that will make it comprehensible 
the average reader—incidentally making cle 
the meaning of each technical term employe 
by him. We commend him for the manner jy 
which he has presented his material, and « 
pecially for the way in which he has contin. 
ually kept the limitations of his reader in mind 





FIXATION OF ATMOSPHERIC NITROGEN, by Frank Erg, 
Fixed Nitrogen Research Laboratory, U. S. Department, 
Agriculture. An illustrated book of 154 pages, publish 
by D. Van Nostrand Company, Inc., New York City 
Price, $2.50. 

Eee fixation of atmospheric nitrogen ha 

reached an industrial stage today that wa 
believed unattainable but a relatively fe 
years ago. Indeed, there is ample evidene 
that the free air rather than mineral deposit 
will, before long, become our main soun 
of this indispensable element. Accordingly, 
interest in the subject will broaden directly 
in proportion as the technicist makes this 
possible. 

With this thought in mind, the author ha 
written his book not for the scientist or th 
technician familiar with the subject of th 
fixation of atmospheric nitrogen but, instead, 
for the technical men of other walks of life 
for teachers, students, businessmen, atl 
bankers. He has succeeded in producing: 
very readable volume. 





Blue Book of Southern Progress 1928. Prue 
$0.50. This illustrated annual is full @ 
statistical and other informative data on tht 
South, and gives a comprehensive and a 
authoritative survey of the tremendous it 
dustrial development that has taken place 
there. It can be obtained from the Mant: 
facturers Record Publishing Company, Balt: 
more, Md. 





Best Motor Oils are Vital, is the title olé 
booklet written by Charles E. Carpenter atl 
distributed by E. F. Houghton & Compat), 
Philadelphia, Pa. The booklet has to # 
principally with motor oils; and is design! 
to help the motorist choose that lubricant thi! 
is best suited for his particular make of a 
The subject is treated in an unusual and it 
structive manner, and is handled in Mt 
Carpenter's characteristically incisive styl 
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That name 


UNION 
CARBIDE 










HE family tree of Union Carbide dates 
back to the beginning of acetylene gas. It 
started with the first commercial production 
in 1892. 


This means that in every drum of Union 
Carbide there is packed the results of thirty- 
five years of experience. It means that uni- 
formity and high gas yield are integral qualities 
of the product. 


Union Carbide is backed by the technical 
experience of chemists and engineers skilled for 
many years in carbide manufacture. 


The familiar blue and gray drum bearing 
the name Union Carbide is a symbol of this 
integrity. 


UNION CARBIDE SALES COMPANY 
Unit of Union Carbide and Carbon Corporation 


Carbide & Carbon Building, 30 East 42d St., New York City 


PEOPLES GAS BUILDING uCC! ADAM GRANT BLDG. 
CHICAGO, ILL. SAN FRANCISCO, CAL. 
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Union Carbide Warehouses in 220 Cities 
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These Outfits Save 
Time and Labor Afloat 
As Well As Ashore 


Ingersoll-Rand Portable Air 
Compressors and Tools make 
important savings in practically 
every type of construction and 
maintenance work. 

Around the waterfront, they 
speed up construction and repair 
work on wooden and concrete 
wharves, piers, breakwaters, 
caissons, rock-filled cribs, ships, 
barges,andscows; grain elevators, 
coal chutes, freight sheds, etc. 











Supplying air power 
for underwater 
rock drilling 





I-R Portable Compressors (built in six sizes) can be mounted 
on a barge or operated on shore. They prove a convenient and 
reliable source of power for Ingersoll-Rand Woodborers, Drift- 
Bolt Drivers, “Safety-First’’ Saws, Calking Hammers, Rock 
Drills, Concrete Breakers, Pile Hammers, Hoists, Pumps, and 
other time- and labor-saving pneumatic devices. 


Write for complete information on our Portable Compressors and Pneumatic Tools 











INGERSOLL-RAND COMPANY, 11 BROADWAY,NEW YORK CITY 
Offices in principal cities the world over 
ForCanadaRefer-Canadian Ingersoll-Rand Co., Limited, 10 Phillips Square, Montreal, Quebec 
Size 7 x 6” Portable Gasoline-Driven 

\ Compressor on Steel Wheels 
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All parts 
united by 
h Press- 


Mineral Oil- 
Resisting 
tube. 


An ideal hose for pneumatic tools 
—tough and strong, yet light, flex- 
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Hos @~ that gives you 
“AIR MILEAGE” 


Air hose, like a tire, can hold pressure only so 
long as the tube is intact. And, like the tread 
of a tire, the cover of air hose must endure all 
sorts of abuse—pinching under heavy weights; 
chafing against ballast, cinders or metal; cut- 
ting against sharp corners. 


Goodrich air hose has an inner tube of special 
oil-resisting rubber, compounded to resist the 
action of the most malignant mineral oils—it 
keeps its strength 200% to 500% longer than 
ordinary rubber. 


The cover of Goodrich Air Hose is tough, 
brawny rubber, 50% stronger than ordinary 
air hose cover—it will outwear any kind of 
steel armoring. 


Goodrich Air Hose is built to give you extra 
“air-mileage” — just as Goodrich Silvertown 
Tires give you extra road-mileage. 


THE B. F. GOODRICH RUBBER COMPANY 
Established 1870 Akron, Ohio 


Goodrich 173. 


Listen in every Thursday Evening, 10 to 11 Eastern Standard Time, 9 to 10 Central Standard Time, over the WEAF Red Network 
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75% to 90% lower fuel cost with the BUCYRUS-ERIE Diesel 


Here’s a shovel that costs only 4 to 149 as SIMPLE AND TROUBLE-PROOF—easy 
much for fuel as a gasoline shovel—the to keep running steadily. 


BUCYRUS-ERIE Diesel. 


It used only 4% to % as much fuel as a gas 


NO TROUBLESOME IGNITION SYS- 
TEM to take care of, no spark plugs, no elec- 
trical apparatus of any kind to fuss with. 


machine of the same capacity—fuel that costs STARTS INSTANTLY and gets right down 
only a few cents a gallon. The saving is evident; to business—from stone cold to ful] power in 20 
it makes a big cut in the cost of excavation. seconds. 





/ 


A Union of Strength 


“Bucyrus” and “ERIE” 
each the most successful 
manufacturer in its particu- 
lar field—consolidated Jan. 
1,1928. The unmatched re- 
sources of BucyRus-ERIE as- 
sure the buyer of Unequalled 
Value, More Efficient Ma- 
chines, Permanence of the 
Manufacturer, and a More 
Complete Field Service. 
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The seasoned Diesel—it is Reliable 


The BUCYRUS-ERIE Diesel is a fully seasoned machine, built 
and developed by the originator of Diesel power excavating 
machines. 

All through it you find evidence of the unequalled experience 
behind it—greater strength in all the parts where strength counts 
most. The right steels in the right places. It gives you a big extra 
margin of Reliability. 

Write us about your work, and we’ll send you the facts on 
BUCYRUS-ERIE Diesels—i-yd., 14%-yd. and 2-yd. sizes—that 
will give you lower costs on your excavating. 


BUCYRUS-ERIE COMPANY 


Plants: South Milwaukee, Wis.. Erie, Pa., Evansville, Ind. 
General Sales Offices: South Milwaukee, Wis., and Erie, Pa. 


Branch Offices: 
Boston Atlanta Buffalo St. Louis 
New York Birmingham Detroit Dallas 
Philadelphia Pittsburgh Chicago San Francisco 


____ Representatives throughout the U. S. A. and Canada. 
Offices and agencies in all principal countries throughout the world. 
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The Right Hose 


Nearly every use to which hose is put in medern 
industry is a use that demands a particular kind 
of hose, with qualities all its own. 


As you very well know, quite different require- 
ments are exacted from the hose that carries acid, 
for example, and the hose that carries compressed 
air. High pressures steadily maintained, and high 
pressures of pulsating character, call for different 
body construction in the hose. Washout hose in 
the paper industry must have a different tube 
from the tube that is wholly satisfactory for air 
hose. External punishment, oil in the line, the 
necessity for extreme flexibility—these are special 
requirements that must be met by special design. 


The utility of a hose, therefore, depends prima- 
rily on its maker's knowledge of the working 
conditions which it is called on to satisfy, and the 
care with which you use it. The manufacturer of 
Goodyear Hose is concerned with both these 
factors, of correct construction for the duty re- 
quired, and of proper use of the finished product. 


The Goodyear Plant Analysis method is the 
means by which Goodyear helps users of hose 
to determine exactly what hose construction will 
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MAXIMUM SERVIC 
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AL RUBBER GOODS 


Goodyear Means Good Wear 
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ANALYSIS 


| 


PLANT 
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PLANT ANALYSIS SERVICE 





for Your Service 


serve them most efficiently and economically. As 
in the case of belting and other mechanical rubber 
goods, the application of this analysis plan is en- 


trusted to the G. T.M.—Goodyear Technical Man. 


The experience of Goodyear in years of careful 
development of Plant Analysismethodsconvinces 
us that proper analysis is exactly as important 
and valuable in the case of hose as in that of 
belts. “Just hose” is never so good nor so eco- 
nomical as the “right hose for the job.” 


The G.T. M. is an expert on hose. He is famil- 
iar with the hose requirements of many indus- 
tries. In co-operation with your plant officials, 
he will be glad to analyze your hose problems, 
and help you work out a system of conservation 
to prolong the life of your hose. 


You may depend on Goodyear Hose thus speci- 
fied to your service, to give you every advantage 
of efficient and economical operation over a long 
life. For detailed information about the G. T.M., 
the Plant Analysis method, and the specialized 
hose that Goodyear makes for every line of in- 
dustry, write to Goodyear, Akron, Ohio, or Los 
Angeles, California. 
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I-R Improvements 
in Surface 


Condenser Plants 


Twice the load per 
square foot. 


Reduced fouling and 
corrosion. 


Reduced space and 
basement height. 


Full longitudinal 
control of steam flow. 


Lower auxiliary 
power. 


Highly efficient Cam- 
eron Circulating and 
Condensate Pumps. 














es 

Twice the Load 

per Square foot 
with 

the |-R Surface 

Condenser 








An analysis of the many installations of IR Surface 
Condensers in modern Central Stations shows that 
these condensers are carrying twice the load per 
square foot of surface as compared to the loads carried 
by condensers of conventional design. 


INGERSOLL-RAND COMPANY—11 Broadway, New York 


Offices in principal cities the world over 
For Canada Refer—Canadian Ingersoll-Rand Co., Limited 
10 Phillips Square, Montreal, Quebec 


For Europe Refer—Ingersoll-Rand Co., Ltd., 
165 Queen Victoria Street, London, E. C. 4 


Ingersoll-Rand 
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METAL PACKING SERVICL 


for Equipment Builders 





Flexible Type Ring 


The Flexible Type Ring is the 
most adaptable for General Metal 
Packing purposes. It is extremely 
easy to apply, wears evenly on 
the rod and will give many years 
of service. 
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Triangular Type Ring 









The Triangular Type Ring is 
especially Samed for gas en- 
gines and air and gas compressor 
service. On account of its unique 
design, it is the most economical 
and serviceable ring for the pur- 
pose. 


h 


Tangential Type Ring 


The Tangential Type Ring is 
manufactured especially for use 
where the Packing Space is 
limited, and the rods are of small 
diameter. 





wa 
Garlock Metal Packing Service 


Garlock Metal Packings are Mechanically Right from 
the standpoint both of design and service. Their 
efficiency is the result of twenty-five years of manu- 
facturing experience, coupled with the careful study b 

our engineers to determine designs to work against high 
temperatures and pressures. Metal Packings will give 
superior and economic service on certain classes of 
mechanical equipment when used on Steam, Air, Gas, 


Ammonia Piston Rods and Valve Stems. 


We maintain a corps of metal packing experts who are 
at the call of our customers for consultation on special 
or difficult metal packing problems. Equipment 
Builders should make use of this Service when designin 
new machines so that stuffing boxes of proper size wil 
be incorporated to allow the application of enough pack- 
ing to take care of the existing condition. 


Write for Metal Packing Catalog 


THE GARLOCK PACKING COMPANY 
PALMYRA, N. Y. 
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The Reed Continuous Air Filter 
—developed for heavy-duty, un- 
interrupted service— embodies 
new principles in automatic air- 
filtration which make it ideal 
for engines and compressors. 
Guaranteed against entrainment of 
oil; unaffected by sudden changes in 
air-velocity! Selficiaening! Self-charg- 
ing! Completely automatic —no personal 
attention required! 


High Cleaning Efficiency 
Air entering the Reed Continuous Fil- 
ter passes twice through six overlap- 
ping, oil-coated panels of double, 
woven-wire filtering media—equaling 
twenty-four impingements and assuring 


an air-cleaning efficiency of 97% to 99% 


New Self-Cleaning Principle 


Because of the unique construction of the 
filtering media, by which the overlappin 
wire panels are automatically separated, 
cleaned and again reassembled, the capacity 
and resistance of the Reed Continuous re- 
mains constant. Every 12 minutes a freshly 
cleaned, charged and drained section rises 
automatically into the air stream..Each new 
section is drained for an hour and a half be- 
fore being exposed to the air flow. 


GET ALL THE FACTS! 


Illustrated Bulletin No. 116 explains fully the 

revolutionary design, construction and efficiency 

of the Reed Continuous Filter. No engineer 

should be without it. REED AIR FILTER 

CO., Incorporated, 214 Central Avenue, 
Louisville, Kentucky 

Worla’s Largest Manufacturer of Air Filters 






$9 












Surrounding illustration shows bow 
overiatoras panels are automat- 

ically separated, individually 
cleaned and reassembled. 










USE THIS COUPON! °* 
REED AIR FILTER CO., Incorporated 
214 Central Avenue, Louisville, Ky. 


Send, without obligating us, Bulletin No. 
116 on the Reed Continuous Air Filter. 


Narre... 
Company. 
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Oss in one plant 


ie was necessary to replace in one Milwaukee 

plant $35,000 worth of air hose. Careful in- 
spection revealed that 80% of the hose was not 
cut or otherwise harmed on the exterior. The 
replacement was necessary because moisture and 
oil had rotted the interior. Moisture is harmful 
to all compressed air equipment. It is an econ- 
omy to use only dry compressed air in your plant. 


Gast air separators completely remove all 
moisture and oil from compressed air and save 
your equipment. They are simple and inex- 
pensive. There are no moving parts; the air 
passes through several layers of coarse brass 
screen which form thousands of baffles. Moist- 
ure and oil are intercepted, and drain intoa dead 
air chamber. 


We will gladly arrange for a 30-day free test. 
Write today. 


Smith-Monroe Company §! 
1910 South Main Street 


South Bend, Indiana 





‘*You 
can do 
it better with 
Gast’’ 


CAM9-Gray 
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Announcement 


of Technical Books 


COMPRESSED AIR PRACTICE, by Frank Richards, Associate Editor 
of Compressed Air Magazine. 


Price, $3.00 Net, Postage Paid. 


DIESEL ENGINES, MARINE-LOCOMOTIVE-STATIONARY, by David 
Louis Jones, Chief Machinist U. S. Navy. 


A Complete Thoroughly Practical and Comprehensive Treatise Describing 
and Illustrating American Types of Diesel Engines, with Instructions for 
their Installation—Operation— Maintenance 


565 Pages, 6x9 inches, 341 Illustrations. Price $5.00. 


FLOW AND MEASUREMENT OF AIR AND GASES, by Alec B. Eason, 
A. M. 1. C. E., Associate Member of the British 
Institute of Electrical Engineers. 


This book is one of the most valuable compressed air technical books is<ued 
in years. It is an indispensable engineering work for those delving deeply 
into the subject, quoting 250 authorities. 


252 Pages, with charts and equations. Price $12.50, Postage Paid. 


PUMPING BY COMPRESSED AIR, by Edmund M. Ivens, B. E., M. E., 
Member A. S. M. E. 


The Compression, Transmission and Application of Air, with Special Ref- 
erence to the Lifting and Conveying of Liquids in connection with the Dis- 
placement Pump and Air Lift. 


266 Pages, 6x9 inches, 124 Figures. Price $4.00 Net. 


TECHNICAL METHODS OF ANALYSIS, by Roger Castle Griffin. 
New Second Edition. 


Every chemist who is engaged in technical analyses will find this book a 
mighty valuable reference work. 
he methods presented have all been used many times and are procedures 
a have been accepted as standard in the laboratories of Arthur D. Little, 
ne. 


936 Pages, 5\4x8, 44 Illustrations. Price $7.50, Postage Paid. 


COMPRESSED AIR DATA, by William Lawrence Saunders. 
Edition Copyrighted. 
Price, Domestic, $3.00 Net, Postage Paid. 


MECHANICAL ENGINEERS HANDBOOK, by Lionel S. Marks, 
Editor-in-Chief. 
Prof. Mechanical Engineering Harvard University, Assisted by 
over 50 specialists. 
Fundamental theory is thoroughly covered and the engineering data through- 
out have been selected always by specialists. 


1800 Pages, 1000 Illustrations. Price $7.00. 


MECHANICAL AND ELECTRICAL COST DATA, by Gilletie 
and Dana. 
This is the only handbook devoted exclusively to the costs and economic 
lata of mechanical and electrical engineering. 


1734 Pages, 4}4x7, Flexible, Illustrated, $6.00. 


PRACTICAL ELECTRICITY, by Terrell Croft. 
This book contains the fundamental facts and theories of electricity and its 
present day applications, in an easily understood way. 


642 Pages, 582 Illustrations, $3.00. 


CENTRIFUGAL PUMPS, by R. L. Daugherty. 
Presents the features of construction, the theory, general laws, testing and 
design of centrifugal pumps. 


192 Pages, 111 Illustrations, $2.50. 


DIESEL & OIL ENGINEERING HANDBOOK, by Rosbloom. 
Fourth Enlarged Revised Edition. 

“Diesel & Oil Engineering Handbook" is the world’s most practica' book 
of instruction and Ready Reference Guide for Diese! and other classes of Oil 
Engines, and their related subjects for land and marine service. 

he language throughout is such that the average person can understand. 

Tables, Formulae, Illustrations, Questions and Answers are valuable to 

the skilled as well as lesser skilled persons. 


Size 5x7, Approx. 800 pages. Price $5.00. 


Make all remittances payable to Compressed Air Magazine. 


The Compressed Air Magazine 
Book and Periodical Bureau 


11 Broadway New York City 
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| STEARNS-ROGER | SEM ULCER My amet 
with the MULTIBLASTER 


a A Small Investment that Saves 

~S Big Money 
TH E economies and other advantages of paint- 
ing and sandblasting with a MULTIBLAST- 
ER are so great that you cannot fully appreciate 
them until you have used it on your own work. 
_ Therefore, we will ship you any of the outfits 
listed below on 10 days’ trial and let you decide 

if you want to purchase. 

You will find that one man with a MULTI- 
BLASTER can replace a gang of six at either 
painting or sandblasting and do_better, more 
uniform work. es &. 

No tanks required. Sand is syphoned’ from 
pit, barrel or pile—paint from any container. 
The MULTIBLASTER is shipped ready ,to at- 
tach to your air lines. 


: r Pe European Distributor with Stock 
BALL MILLS Beets, A. Specken. Bocklinstr 
ge 16, Zurich 7. 
“POA” ck Switzerland. : 


oe Ip 


ge 








Submit your grinding problems to us / NOTE THESE PRICES 
and allow our engineers to recommend 
the best method of treatment. 


Why pay more? 
THER SNC OACER MFE.co. 
= STEARNS-ROGER be 
— DENVER.cOoLOo.— 


George M. Stowe, Jr. 


Manufacturer Since 1904 





63 Forest Ave Buffalo. N. Y. 











Factory Noises 
. = and how to quiet them 


BREAKING in upon the comparative quiet of many a factory 
office are noises of distracting annoyance. 


Noises as from— 


Boiler Blow-offs 
Safety Valve Discharges 
Air Compressor Intakes 
High Speed Compressor Discharges 
Blower Intakes and Discharges 


They startle with their abruptness. They wear down nerves 
with their monotony. They are noises that should be quieted. 





Pete And they can be quieted....with the proper model Maxim 
thy -rcsbepecwrsumgh ? Pena Silencer. In writing for our recommendations, be sure to give us 
noise. This unit, in the Bridge- all the details of the machine or device making the noise. 
port plant of Manning, Maxwell 


& Moore, i ieti t dis- ~ , 
henieeven he sSa6 tee, ponamattend TH E MAXI M SI LE NC E R COM PA NY 
at the rate of 60,000 Ibs. an hour. Hartford, Connecticut 

Agencies in Principal Cities 


MAXIM SILENCER 


For Industrial Purposes Reg US. PacOit. 
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THE TOOL-OM-ETER 


shows instantly the flow of air in a pipe or hose, 
measures the actual consumption of any tool, ma- 
chine or process operated by Compressed Air, en- 
ables you to maintain equipment in economical con- 


dition throughout its useful life. 


Adopted by leading pneumatic manufacturers and 
by Compressed Air users in all parts of the world. 


Write for Bulletin A-6. 


We also make the NEW JERSEY BLOWER 
for forges and Gas Furnaces (Bulletin B-2) and the 
“DRIAIR” SEPARATOR (Bulletin D.A.) 


Foreign Agents 
Ingersoll-Rand Co., London, Paris 
Montreal, Johannesburg, Melbourne 
American Trading Co., Tokyo, Yokohama 


NEW JERSEY METER CO. 


PLAINFIELD, NEW JERSEY 











MACHINERY 


ILLUSTRATORS 


Half Tones and 
Zinc Etchings 





PHOTO RETOUCHING 


Specialists in 
Wash and Line Drawings 





JEWETT 


24-26 Stone St. NEW YORK CITY 
Cerrespondence Solicited 

















There is a 


Ladew 
Leather Belt 


for every working condition 
for every drive difficulty 
for every industry 


LADEW 
Rich With 93 Years Leather 


Belting Experience Can Solve 
Any Belting Problem 


The Proof Book, or Catalog Tell 

Some Interesting Stories in Words 

and Pictures. We'll Send You 
Either or Both 


Edw. R. Ladew Co., Inc. 


Leather Belting and Leather Specialties 
SINCE 1835 


29 Murray Street New York City 
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The Preferred Magneto 


~ for Construction Equipment 


The overwhelming choice of the builders of high 
quality equipment. Favored by contractors every- 


EISEMANN MAGNETO CORPORATION 
165 Broadway - New York 


ANN 



































ERIE 


Compressor 


Governor 


For Single and Duplex 


Steam Actuated 


Maintains practically a constant air pressure, whatever the require- 
Completely unloads and loads Compressor without shock or 


ment. 
strain, 


Complete Catalog Upon Request 





Governs the speed of Compressors to main- 
tain the slowest constant speed which will fur- 
nish any required supply and will maintain 
practically a constant air pressure, whatever 
the requirement if within the capacity off{the 
compressor. 


ERIE UNLOADER 


For Single, Duplex and Multiple 
















Fig. 106 
Screwed Jenkins 
Standard Bronze 
NEW STYLE Globe Valve 
Stage Steam, Belt or Electric 

Driven Air Compressors 


’64—and 64 more! 


The year of ’64 saw the Jenkins Valve put 
on the market. 64 more years have passed 
and the Jenkins Valve is more firmly 
established than ever in the favor of 
engineers in all industries in every part of 
the country. 


In the year-by-year building up of con- 
fidence and strengthening of a national 
reputation, rigidly high standards have 
played an important part. Metal for 
Jenkins Valves is proved by analyses 
before and after casting; the design of 
Jenkins Valves provides strength in every 
detail. The finished valve before it leaves 
the Jenkins factory must pass a wide 
margin safety test—in service more severe 
than that for which it is recommended. 


Jenkins Valves—for practically every re- 
quirement—at supply houses everywhere. 


JENKINS BROS. 


80 White Street... 22. scscceeecad Yew York, N. Y. 


Boston, Mass. 

133 No. Seventh St............. Philadelphia, Pa. 

646 Washington Blvd................ Chicago, IIL. 
JENKINS BROS., Limited 

Montreal, Canada London, England 








ays marked with the"Diamond” 
























































for removing oil and water from com- 

pressed air. 30 years experience in de- 

signing separators. 

Cyclone Suction Sand Blast Nozzles for 

Cleaning Iron, Steel, Brass and Stone. 
SEND FOR CATALOG 





The Direct Separator Company, Inc. 


Syracuse, N. Y. 
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How to 
Lubricate 


P.. 










j ORDINARY LUBRICATING OIL —“¢ 
Wrong 


A thin oil can’t hold a heavily loaded shaft in place. 
It has too little film strength. The oildoesn’t stay 
in the bearing; it runs out onto the floor, product, or 
machinery; or it evaporates. Metallic contact is in- 
evitable. Wear is excessive. Power is lost. 


— —— 








F 

Wrong ILM GREASE 
Grease is generally better than a thin oil because it 

does possess film strength, but it is far from being the 

best lubricant. It does prevent metal to metal con- 

tact and it stays put. But it is a great power waster. 

It is toosticky. Itisthe opposite extreme of a thin oil. 








Right ABSORBED OIL 


Houghton’s Absorbed Oils are ideal because they 
have both high film strength and excellent lubricating 
value. They contain a film oil which prevents metal- 
to-metal contact and a second oil which furnishes the 
desired slipperiness. One oil is absorbed in the other. 
Two oils in one. They STAY PUT. 

Power is saved. Less lubricant is used. Products 
are protected because there is no splattering. Ma- 
chinery lasts longer. Money is saved in every direc- 
tion. 

Want literature? Want to have a Houghton Man 
call on you? 


E. F. Houghton & Co. 


Since 1865 
P. O. Box 6913 North Philadelphia 


AND ALL OVER THE WORLD 





C2-56 
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Here Is a Diesel Shovel 
You Can Depend Upon 





The P& H1-Yd. and 1%-Yd. Excava- 
tors, well-known for both their high quality 
construction and their dependability, are 
now available Diesel-equipped. These 
motors are 4-cylinder, 4 cycle of the 
mechanical injection type and run on low 
grade fuel oil costing but a few cents per 
gallon. Fully developed by 4 years’ re- 
search work and proven thoroughly reli- 
able by 2 years’ field use. 


Gasoline Powered Excavators in 
4—w%—7%—1 and 1% Yd. Sizes 





Harnischfeger Corporation 


Established in 1884 
3803 National Avenue, Milwaukee, Wis. 
New York Export Office, New York City 


AGENTS 


Baburizza, Lukinovic y Cia, Antofagasta, Chile. 

Saavedra, Benard y Cia, Lda. Av. Brasil 929, Valparaiso, Chile. 

Belize Estates & Produce Co. Ltd., Belize, British Honduras. 

Adolfo Blumenkron, Avenida Uruguay No. 78, Mexico City, Mexico. 

Cardoze y Lindo, P. O. Box 112, Panama City, Panama. 

Havana Fruit Co., Apartado 1624, Havana, Cuba. 

Tobar Donoso Hermanos, Quito, Ecuador. 

Pedro Martinto, Apartado 146, Lima, Peru, and 23-25 Beaver Street, New York 
City (For Peru) 

Ernesto McAllister, Edificio Lopez, Bogota, Colombia. 

Montejo y Arce, San Jose, Costa Rica. 

Eliseo Osorio G., Pereira, Colombia. 

Tulio Ospina y Cia, Medellin, Colombia. 

Parrish & Co., Apartado No. 6, Barranquilla, Colombia. 

Pawley Sales Co., Port Au Prince, Hayti. 

Oscar Taves & Co., P. O. Box 840, Rio de Janeiro, Brazil. 

Zengel & Company, 8A Avenida Sur No. 6, Guatemala City, Guatemala. 

Henry W. Peabody & Co., 1370 Avenida de Mayo, Buenos Aires, Argentina. 

General Machinery Co., Montevideo, Uruguay. 
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N THE machinery field, easz of operation is a feature 
claimed for devices of all types and descriptions. But 
what does this expression mean? 


We think the above illustrations adequately describe 
what ease of operation means in terms of I-R “Jack- 
hamer” Drills. The natives in Johannesburg, South 
Africa, take full advantage of the easy-holding qualities 
and the minimum of vibration in IR Drills. They 
equip the machines with a special handle and operate 
the drills in the most convenient manner—either stand- 
ing or sitting. As the pictures show, they use head, 
hands, or feet depending upon the working face. 


You, too, can know this ease of operation along with 
speed and economy. “Jackhamer” Drills are built in six 
sizes and are universally used. 


INGERSOLL-RAND COMPANY 
11 BROADWAY - - NEW YORK CITY 


Offices in principal cities the world over 
For Canada Refer — Canadian Ingersoll-Rand Co., Limited 
10 Phillips Sauare. Montreal, Quebec 


For Europe Refer—Ingersoll-Rand Co., Ltd., 
165 Queen Victoria Street, London, E. C. 4 
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PACKING PROBLEM IS Tith SAME, WHETHER THE INSTAL 
TION BE A LARGE ONE OR A SINGLE COMPRESSOR 


1 ME. : 
, PACKING 


c 


Ee § 


GREENE, TWEED 
& CO. 


Solo Meals 


109 Duane St. 
New York 

















